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check 656 Þ each oth 
To his Honoared Friend 
THO. WILLIAMS, 


M. D. 
Phyſician in Ordinary to His $, Mapeſty. 


3» 3 FOI BOY, 
Hough, the # happineſs 
$ which 1 formerly 
= enjoyed in *,your 
Cv At ing 
44 tO 22y great T6(s; for 
D ſome years guros: 
tinued ; yet T boi p] 
perſwade my. "ſe 
| that the Fayour Wi 2 Great Privee, and 
# the Beſt Maſter in the World ,” has not 
wrought ſuch a change upon your even 
- Virtue, but-that you will ſtill deſcend 
to remember him whom you wefe orice 
+ pleaſed to honour- with the Narne'of 
' Friend, This Confidence has ermbol- 
4'nod: me to preſent you with this ſ-al/ 
A 3 trifle 5 
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trifle, too mean indeed and trivial for 
your acceptance , but that I know you 
are wont to admit of any thing that 
proceeds from an honeſt undeſigning Gra- 
titude. 'And though I am not at all | 
inclin'd to vanity from the merits of the 
'Work it ſelf, yet I am proud that it 
.affords me an opportunity to diſcover 
the /aſting impreſſions, which your many 1 
Favours have made upon my Breaſt, « 
Geometry, with Arithmetick her Wo- / 
man, are Beauties, that having Truth ; 
written in their Foreheads , dare ap- / 
pear in the-Court of the greateſt Mo- 7; 
narch , and I doubt not but they will ;, 
find very eaſie and courteous admit- « 
tance into your _Appartment ; where if 4 
they ſhall afford you any divertifement % 
when you return wearied from” your P” 
ingenious Elaboratory, 1 ſhall then ac- of 
compt that I have written to very good ,,, 
purpoſe. However, they certainly al- 7 
ſure you, that it is /mpoſſible the teeth ou 
of 'T1me ſhould obliterate the honourable 6 
eftcem conſerved for you, inthe heart 'of,. £' 
: 3.102 <Si& jd 1 be | Fo 
' Your moſt humble Servant ; Bo 
FOHN MATYNE. 


VE. 
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THE PREFACE. 


Shall not trouble thee , Reader, nor my 

ſelf, with a long Apology for the publiſhing 

this Treatiſe, How ademurely foever 1 
fhould pretend to the contrary, I fear thou 
wilt ftsll be apt to imagin, that I had a tolerable 
good opinion of it , before I ventur'd it to the 
Preſs , and truly I my ſelf cann't well concesve, 
how any man ſhould be over ambitions of being 
publickly laught at. If it be in any meaſure 
ſuited to the General Good, ( for which I intended 
it,) [may at leaſt expe thy pardon , but if upon 
the peruſal thou ſhalt find it otherwiſe , I ingenu- 
ouſly acknowleage my ſelf to have been miſtaken. 
Ay Deſign in this Work ts, to renaer the Rules 
of thoſe excellent Arts, which the Title-page 
pretends to, ſo plain and obvious, as that they 
may be eaſily apprehended without the Aſſiftance 
of a living Maſter, Ana if there were nothing 
new in the whole, but the perſpicuity of the 


Principles, and eaſineſs of the Method (which 


out of civility to my ſelf I muſt deny ) yet 
thoſe alone are ſufficient to vindicate me 12 this 
Publication ; and 1 hope thou wilt not be angry, 
tht I am a Well-wiſher to thy Unaerſtanaing. 
For when I confiaer'd, that among the many good 
Books of this Nature, that are abroad in the 

A 3 World 
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World (though : writtey. by Perſons of greazer 
| hd re 1 dare pretend to.) ſome were fo | 
learned and obſcure, as not to be underſtood, unleſs 
by thoſe who have already made a conſiderable | 
proficieucy un theſe things , others, ſo voluminous | 
and prolix , that they fright the endeavours of | 
ſuch who camor fpend their whole time this way.; 
1 was willing, according to my abilities, to | 
wiate both theſe inconveniences , and accordingly | 
applied my ſelf to the compoſure of ſomething , 
which for its plainneſs and brevity might be ac- 
commodated 10 thoſe of mean Capacities and [mall 
Leiſurez ana this Book 1s the reſult of thoſe 
Contemplations. Whether I have accompliſy'd 
1m) purpoſe or no, I make thee the Juage ; requiring 
only that thau cenſure impartially of the Autbor 
and his Endeavours , without being offended that 
he ts deſirous to do thee a Conrteſie. ' 1 ſhall not 
here expatiate in the praiſe of the Arguments 
Ttreat of , nor give thee one line of Encommm : 
though: out of the great affettion I bear to theſe 
Arts, 1 find a ſtrange inclination in my ſelf to. be | 
rhetorical, jet T am reſoly'd not to affront thee; for = 
truly their ,uſefulneſs and excellency i ſo unt- 
verſally known, that t0- tell thee of it a4 A new 
thing , were to ſuppoſe thee a Perſon of more than 
ordinary ignorante ; ouly (as I ſaid before) 1. 
muſt be ſo. civil tomy ſelf roo , as to inform thee, 
that (beſiges the Introduction to Arithmetick and 
the Treatiſe of Intereſt, of which I challenge no 
more than thou ſoalt find thy ſelf very milling 
jo give me) that Part which concerns the mea- 
FRY PONY Pane! ered finds 
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THE PREFACE, 


ſuring of Solids, viz. the hr, lindeogd, 
&C, s wholly new, and never before mo 
The bulk us 4 than at firſt A evaged, 

butts gratifie t vok:ſeller, 

metick 4s pages wes; , thay bx. he - F: 
reſt. But if Pa. or other, or all, prove 
profitable or _ to thet,” Tam aſciony 
oblig 'd to ſubſcribe 


From plied ar the x 
Golden-Ball in Shaws- : ».] 
Conrt, near St. Georges Thy Friend, | 
Church , Southwark ; 


Jub 29. 1673, 


Jotm Maype; 


e2 To rhe Ingenious Author, concerning 
+ nb DECIMALS. 
Fer ' Ir; by your Art, and Pjthagorean Pen . 
7 I'd prove a Metem/ychoſss agen', 
And were His Soul of Decimals but made, 
2 As Plato's Soul o'th' world of Seven'is ſaid, 
I'd ſwear "rwas'flunk tor you ; but that" you 
ſhew HY k | ' 
3 More Skill than e're his rambling fancy 


** Let roving Rabbzes praiſe their Seven and 
Four $ 

We'l thew them 4yfteries enough and more: 
The Heay'nly Orbs are Ter,their Motions all 

3 Conſpire to make a perfe&t Decimal : 

4 This is their Adſick,, and they ſhall be thus, 
In ſpight of Tycho or Copernicua. 
*Tis ſaid the Xfuſes are but Nine, but, who 

1 (Rather than fail) cann't add Apelie too ? 
Thus may we range the world, and quickly 


8 


9 


n b 
Weall to th' number of our Fingers bind. 
Thus Logick all the wandring Spectes brings, 
And places under tenfold Heads of things. 
Thus, to give the Azthor praiſe in all, 


'P Reduce my Verſes to a Decimal, 


" * 
\ i 


On 


Ed 
_ On bus GAUGING. 


Our. Circles , Sir , would make my folly 
ghels, | 

You were a Conurer, though you wo'n't confeſs, 
And Ganging is the rugged dev'liſh Name 
Of ſame Hubgobling Imp , the very ſame 
That brought in Cuſtome ; but what e're he be, 
He's a rate Fellow at the Rule of Three : 
He doth juſt ſquare the Circle, nay ſorrue, 
That the King's Kzght is given tO a Ce. 
There's none elſe ſuch Znpoſſibles can do : 


You give the X3ng's , 1 give this Right to you. 


F, W. 


On 


* 
- 


oz bis worthy Friend Mr, ; f Mayne, 
'* the Author of this BOOK. / 


F ngenious Artiſt, whither do'ſt aſpire ? 

O r why r outvye the Ancients do'ſt delire ? 

H ave they not left enough to following Apes ? 

N 0: Thou their Maſter art, they but thy 
Pages. 


A y feeble 24uſe can never ſoar ſo high, 

A $ihy. D:ſerrs herein extend, nor nigh, | 
T erpive rae leave hereof to ſpeak my mind : 
X o Man could hetter reach us in this kind, 

E ach Part ſo uſeful, and ſo plain I find. 


- W., Þ12opea), 


——liiii—t. 
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To his ingenious Friend the Author © 
_ Hr, John Mayne. 


X 7 Ho reads thy. Book with an-im- 

| Y | partial Eye, . 

Will ſee. how plain, and how ingeniouſly 

Thy Rules are fram'd , here every Child may 
learn 133K bz 

Arithmetick , which doth the 77#th diſcern. 

The 7#dges of our Realm could not diſpence 

To all Men ?uſtice,were'r not ferch'd from hence: 

Thoſe Sons of Mars that furrow Nepruze's 
Brow , 

Untozhis Science muſt their Laboxrs bow : 

The wealthy Merchant, and all Traders, hence 

Maſt cajculate their Gaz, or their Expence : 

The greedy 245ſer, here may plainly ſee 

His Pelf's increaſe at Componnd Uſarie : 

The Purchaſer of Farms, may alſo here, 

Value his Lordzps , whether cheap or deer. 

Thy Squares and Cubes, methinks, ſo plain do 
ſeem , 

That I old Zxcl;d ſhould thy Father deem. 

All Humane Arts, Mechanical and Free , 

For this Companion are obligd to Thee. . 

By Lines and Numbers, we our Buildings bring 

In due proportion , framing every thing. 

By theſe our Wooden Walls and Towers are 
fram'd, 

Which gaard our Iſland, and the Seas command : 

Theſe 


| TIRE our Stores with rich and coſtly things, | 
Born from both" 7ngzes under Canvas Wings : 

Theſe fortifie our Towns with Forts, by Line ; 

By theſe we learn our Foes to undermine : 

By theſe th' Exciſe and Cuſtoms we do ſcan, 

Without #7j»f5ce'to the Trading Man., / \ | 

Thanks to our Anthar then , that hath Rt forth þ 

Theſe Arts fo plain, and"of- abundant worth : 

Wrhith'do-to: Sea and Land ſuch Profit yield, 

In Court, in City, Garriſon, and Field. 


Hugh Handy, Philomath, 
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NOTATION. 


T is neceſſary, that-all Perſons 
that would'acquaint themſelves 
with the Natire and Uſe of 
Numbers, do firſt learn to 

3PH know the CharaQers by which - 

any Quantity is expreſled. 


Theſe CharaRers are'in number nine, who 
with-a Cypher are the Foutidation of the, whole 
Art of Atithmetick.' 'Their form and denonij- 
nation as in this Example, 


2 Ndtation. 

Theſe CharaRters ſtanding alone expreſs no 
more than their ſimple value, as 1 + DL OG, 
2 it *It \ lignifies burtwo., and 
of the eſt ; bur when you ſee more than one 
of thoſe Figures ſtand together , they have 


w ym * pion ot py 


to the-p 
nified above their fimple quality , according to 


the Examples in this Table, 
»:2dmpyi clog 
BOYLE? 
—C 5 
1 - 25 = | 
2 gr gEA7 
$ 
= S = & 4 T=2--3 
| = *; 3:4 $7 SAX 
"S = 2.3 3 &>, | 
S-1.2 3.4.56 & | 
3.3, @445-0:7 8&7 Feng 
12.3,45 67 8 9+ p 


The denommation of. . Places according to 


this Table, muſt: bewellknown. » and are: thus 


expreſt thoſe Randing in the-place of 'Unites , | 
 fignific Ho more than theix value before taught 51 | 
but ſtanding in the ſecond place toward the left 


hand, they are increaſed'to ten! times the value 


they had before, 1-or One in the Unite place 


ſignifies: but One; if it ſtand in the ſecond 


_y toward the left hand , and a __ | 
ore | 


- = —— 


Notation; 3 


fore it thus 1 0, irhath ten rimes irs ſimple value, 
and is called Ten; if 2 fſtind in'the place of 
the Cypher thus'12;, i is then” Twelve; i being 
Ten and two Unites ; 1, 2, or 3, ſtanding-m 
third place , with Figures or” Cyphers toward 
the-right'hand of it, doth (ignifie Hundreds; 
451 oo is One hundred," 123 5 One huridred 
twenty three ; 321 is Three hundred rwenty 
one, 213 is Two hundred'thirteen; and fo 
any three of the other Figures have like valve, 
according to their Stations; the firſt-to rhe 


right hand in-the' Unite place ſignifies fo many 


Unites', the ſecond, qr that in'the of Tens; 
is increaſed' to ten times 'its' limpleivalue,' and 
in the third place, or place of Hundreds; 'any 
Figure rhete' ſtanding hath a/hohdred times'the 
_ it would have had were it in-the 'Unite 
place. 

The fourth place is the place of Thonfimds; 
any Figures ſtanding there , with three Figures 
or Cyphers tothe right\hand-of it, is ſo many 
Thouſands as ſimply jt contajns Unites, fo 
3000 is Three thonſand ; 982 5,15: hou- 
ſand eight hundred twenty, five, &c, © ? 

Lhe fifch 'place is Ten thouſands ,” and any 
five Figures placed together}, are"to' be read 
after this manner : Example: oo 

:45 326 Forty five thouſand three hundred 

twenty lax. $9 

12345 by v2 thouſand three hundred forty 

Ve. 


The fixt place_ hath the denomination 'of 
| __ Ea }2£Þþ 


4 Addition. 


Hundred thouſands, and thoſe-lix in the Table 
that ſtand-in. a rank are to be read , One hun- | 
dred rwemy three, thouſand four hundred fifty | 
{ix. | 
The ſeventhis the place of Millions , and 
the ſeven in the Table are, One million two 
hundred thirty four thouſand five hundred ſixty 
ſeven. _ 


And the eighth Rank of Figures are to be |. 


read , Twelve millions three hundred forty five 


thouſand (ix hundred ſeventy eight. | 

The ninth rank is, One hundred twenty three 
millions four hundred fifty fix thouſand ſeven | 
hundred ' eighty nine. And. ſo any greater | 
number of places , every figure one-place more | 
toward the left hand , 1s increaſed ten times in | 
value more than in the place it ſtood before, 


"VT & +» x ADDITION. 


TAY 
fo any , is 2 gathering or colleing of 

ſeveral Numbers or Quantities into one | 
Sum , by placing all Numbers of like Deno. | 


mination under one another , carrying all aboye 


ten to the next place, as in theſe Examples. 
5 5 *. 
5 3 76 | 
6 $3 194 988 | 
I1 139 825 2222 | 


ho bu LY 
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Addition. 5 


There is likewiſe another kind of Addition, 
that is not of whole Quantities; wherein is 
neceſſary to be known the namber of Parts 
the Integer or whole Number is divided into, 
as Ponnds and Shillings, every Peund 1s d1- 
vided into 20 Shillings, and one Shilling 1s 
divided into twelve Pence, one Penny: into 
four Farthings. 

Now being to add a Number of Pounds 
and Shillings together , they are thus ſet down 
with a ſmall Line or Point between them, 

3-5 6:16 

If theſe be added together , obſerve in caſting 
up your Shillings, ſo many times as you have 
20 In the Shillings, you mult carry Unites to 
the Ponnds, and ſet down the Remainder, being 
under 20 , as in theſe Examples. 


£1 
4:17 
Bb: -# 3:15 
33 F jJ: 9 
6*:16 6:12 
IoO;01 I9:13 


In the firſt Example , I find in adding the 
Shillings together , they make 21, (o | ſe 
down 1 and carry 1 Pound to the Pounds: In 
the ſecond Example, I find among the Shillings 
53, Which is 2 Pounds 13 Shillings, fo1 fet 
down 13 under the Shillings, and 2 to the 
Pounds. 


B 3 Any 


TOE” & | 4 Addition. 
| of Shillings. and Pence bein 
FS Foy yt peut yy ppg Pence 


ae yoga Iz, Carry 2 tothe Shillings., 
| ſet down the Ns TY. under the Pence 
y make above 24, carr 2 Shillings , a 
fed the retnainder, as betore. 


Examples. 
"TH © 
1:7 
s. d, 22.6 
s, d. 8: 9 3:39 
1:6 32-8 4:8 
2:7 3:10 $:11 
4:1 15:03 15:05 


In the firſt Example, you carry one Shilling ; 
in the ſecond , two ; and inthe third, three. 
' In Addition of Pence and Farthings , carry 
ſo many times four as you find in the number 
* of Farthings to the Pence, ſetting down the 
remainder under the Farthings » as 1n theſe 
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When you would know the Sum of any 
number of Pounds, Shillings, Pence, and Far 
thing , _ are t0 be _ thus; | 


.A S 
L p- d. g 
b 8 15 ; AF 43 14@'3:0677 3 
3 2 15 :: 10 1 19: 3: 04 5 /10118..3 
4 3 12. : 09 25 5:17-5 0914 XI 
8: o8 : 07 60 : 13 2 03.: 2 


Addition of Weight and Meaſare is perfor- 


' med after the ſame manner. 


16, Ounces Averdupois, make a Pound, - 
28 Pounds, make.a Quarter. 


112 Pound, or 4 Quarters, make an Hun 
dred groſs. 


20- Hundred, make a Tun, 
Examples. 


ES Ws. 
C. gs. ib. 0. 


{ 6.8 4 24 2: 15 
2 23,9 7F-2..0 3&9 2 .& 


722.2; 10.2 10 $48 3 


q2 : 0: 08 ; IF : 3 5195 5.94 
Where obſerve, that ſo oft as I find 16 On: 
ces,1I carry 1 to the Pounds, - ſo often as 1 find 
28 Pounds, I carry 1 to the Quarters , and as 
many times as I find 4 in the Quarters, fo many 

times 1 do I carry to the Hundreds. ' 
' B4 SUB- 


SUBTRACTION. 


mon is the taking a leſſer Number 
from a greater, and exhibits the Remainder. 

In SubrraFFion the Numbers are placed one 
under another , as in Addition, thus : 


16 
I'2 
The firſt of theſe Numbers is called the 
Ainorand , the fecond the Subdacend , and the 
third Number, or the Number ſought, -is the 
Reſidunm. ; 


8 The Minorand. 
6 The Saubducend. 


2 The Reſidunum or Remainder, 


EXAMPLES of COINS, 


— - & a: 
Aimorand 8:16: 08 45:19:08 
Subducend 5 : 10: 67 32:15:06 
Reſidunnm 3 ; 06:01 13:04:02 


But when the number of Pence or Shillings, 
\ are greater than the number that ſtands over it 
in 


Subtraction; Ss 


in the Afnoravd', you muſt borrow the next 
Denomination ,; as in this Example, 
Foot” 

£8: 

127 :01 :03 

16:19:09 


10:01 306 


This Example. I work after this manner, 
ſgying 9 d. out of 3 4d. I cannot- have, where- 
fore] borrow 1 5. from the Shillings ,- and ſub- 
duct the 9 4. from that , and there will remain 
34: which added to the other 3 d. maketh 6 4. 
I place therefore 6 4. in the Place of Pence , 
and proceed ſaying, 1 s. that I borrowed and 
I9 is 20 from 1 I cannot , wherefore I borrow 
3 /. from the Pounds, and ſubdu& from that 
the 20 g. and there remains nothing but the 
1 5. Which I place under the Shillings, and ſay, 
1 that I borrowed and 6 is 7 from 7 and there 
remains nothing , then I place a Cypher under 
the 6, and ſay, 1 from 2 and there remains 1 , 
which I ſet down, and 1 from 1 and there re- 
ſteth- nothing. After this manner is performed 
Subauftion of Wyight and Meaſure. 


Examples. 
C. gs. 1b. C. gs. ih. 
>LELEL LWTECY 
160 2:3 2 10 IS-2'2:3 33 


—— _ WO —_ 


11 : 1 : o5 


— 


By which Examples, the Learner may per- 
ceive, that whete the number to be ſubduRted is 
p_ than the number ſtanding over ir, 1-then 

rrow one from the next greater denominarion, 
adding the remainder , if any be, to the lefler 
number before-mentioned , and ſetting them 
underneath thoſe of like - denomination with 
them. YT 

The Proof of Subtrattion is by adding' the 
Subdacend and Remainder together , and their 
Aggregate muſt always be equal to the A4no- 
rand , as you may ſee by the laſt Example. 

{ could here add many more Examples of 
Weight and Meaſure, bur to the ingenious 
Pra&titioner I hope it will be enough , all other | 
being wrought afcer the ſame manner , reſpeR 
being had to the number of lefler denomina- 


tjons contained in each greater.” As 
In Troy Weight, 
24 Grains make a Penny-weight. 


20 Penny-weight one Qunce, 
12 Qunces one Pound, 


Long 


FF > WW 


40 Perchesa Furlong, 


| 63 Gallons make a Graves Hogſhead. 


Subtrattion, 


Long Meaſwre. --- . 


4 Nails make a Quarter of a Yard, 
5 Quanenn one Yard. 

: Nails one Quarter of an El}, 

4 Quarters one Ell, 


12 Inches a Foot. 
3 Feeta Yard. 
16% a Perch. 


8 Furlongs make an Engly/s Mile, 


Liquid Meaſure. 
$ Pints make a Gallon, 


4 Hogſheads make a Tun. 
- Gallons make a Beer Barrel. 
32 Gallons make an Ale Barrel, 


Dry Meaſure. 


8 Gallons of Corn make a Buſhel. 
$ Buſhels mak& a Quarter. 


OM ultiplication, 


_ — 


F "x" —”" 


MULTIPLICATION. 


| mr eraye is a'kind of. Addition , and 
Y Lreſolveth Queſtions to be performed by 
Addition in a different manner : In order where- 
unto, it is neceſſary the Learner do well ac- 
quaint himſelf with this Table; the having 
this Table perfetly by heart , will make both 
this Rule and Diviſion alſo very- facile, other- 
wiſe they will be hoth troubleſome and unplea- 


ſant. 

ECDOCECUCLAEILIE 
| 2| 4| 6] 8$roſt2ſraſr6| 18] 20f 22] 24 
|_3| &| off=[r 5[i8Þz 1124] 27] 30] 33] 36 
FENTCTLAEEPE 
| 5|19ſt 5zofs5[3<[35]45|_45| 50] 55[_60 
| 6[12]1 8[24/30]30]42]48Þ_54] 50|_66] 72 
| 711 aſz1128)3 5]a2Þ49l5 6] 65] >ol 77] 84 
| 8|1 6[2.4 32[40[48]5 6164] 72] 8] 88] 96 
| 9r8]27]36/45]54[63]72f. 81] gol ggjro 
1 0|2 039]40]5 o[60[70[S0| gc|[1tooft ioftzo 
Þ 1223 3]44]s 5]66]7 7188] 99[1 1 oft 210132 
I2 24136148 601[72184[96]toS[t2o 132 44 


+ Ta the firſt Rank of this Table, you have 
an Arithmetical Progreſſion from 1 to 12, 
and 


numbers do neither of them excee 


: 
b 
: 
: 
' 
, 


Multiplication. I 3 
and alſo in the firſt Column: coward the left 
hand downwards. This Table doth at firſt: 
ſight exhibit the Sum of any number, ſo of! n 
repeated. as you ſhall rey OAHed 4h ; 
2, bag $1 
Multiplication hath three Members , thus. 
called , a Adultiplicand, a Aultiplicator, and 
a Prodult : The Multiplicand, is the ndmbes to 
be repeated ; | the Ifulroplicator, is the number 
of times the firſt. is. to-be repeated; and the 
Prodytt, is the Sum of the Aultiplicand ſo often 
repeated. As for Example. 


A Countrey-man ſold 6 Buſtels of Wheat for 
5 $. bow many Shillings ought he to receive ?.  - 


By Aadition' 6. muſt Or 5 fix times repea- 
n 5 rimes ſet down- | ted thus: + 
thus : 


5 
6 >: , 
6 > F" 
6 F 
6 "- 
6 5 
3O 30 


But by A£ulriplication ix is done thus n 


6 The Multiplicand, 
5 The Mulfplicaror, 


wo 


14 Multiplication, | 
"Now if you look in the Table precedent ; | 
in the-firſt Column find 5 , then look in the | 
fitſt Rank for's , and caſt your Eye down to | 

rheir Angle" of meeting, and you will find 3o | 
ſtanding under 6 and againſt 5,” 1 then con- 

dude that 5 times 6 is 3o, that iscalled the | 
Produft , and they will ſtand thus ; | 


6 The Mu'tiplicand. 
5 The Mutiplicatir, 


30 The Produtt. 


But when you have a nuthber to multiply , 
greater thanany-in the Table , -as for Example : 


- A:Gentleman having forborn his Rent of a 
Farm , at 1571: per 2uarter, for 3 Dmarters, g 


what oughthe to receive ? pl 
The A4ulriplication will ſtand thus : = | - : 

I57 The Multiplicand. h 

1.3 The Multiplicator. | : 

471 The Prodgtt. 34 


I then ſay,.3 times 7.1s.2:3 , I ſet down rand 
carry 2 ; then, 3 times 5 is 15 and 2 is 17, | N 
ſer down 7 next the 1, and.catry 1 ;, ſaying, | W 
3 times 1 1s 3 and 1.164 {as: in the Example Pi 
before-going ; and the Produdt is 47x /. 


There 


#74 wtiplication. i5 
There is yet more vatiety , of which take 
theſe Examples following. 


If 65 Ships do carry 536, Aden m every 
Ship, how many Men will thereve in all ? 


536' The Multiplicand. 
85 The Multiphcator. 


2680 
3216 © 
— 


348409 The Produtt, 


Iay 5 times:6:15 30, ſer :down 0 and carry 
3 ;\ then 5.times.3. 15475 and 3 1s I 8,.j{& down: 
8 and carry 1'; then 54times/5 45-25 and- 1s 
26., which I ſet down : | Then for the,next Fi- 
gure, I ſay,”6 times 6 1s 36, 1.ſet down 6-one 
place-ſhort of the former rank , and carry 3 
then 6 times 3 is x8 .and 3s 21, ſer down 1 
 andcarry 2 ; again, 6 times 5 is 30and 2 is 32, 
theſe I ſet down: Then draw a line, and caſt 
them up as they-are placed, and ahe Sum: is the 
| Prodntt and Anſwer to the Queſtion, '2iz. 
34540 Men. 


In Multiplication, always make the lefler 
Number the A4wtiplicator , for it is all one 
| Whether | multiply 5 by 15, or 15 by 5, the 

Produtt is always the fame, ©"; 


If 


26 Multiplication, 


| If 1238 Men of War have each made 746 
Shot , how many Shot were made in all ? 


746 Begin as hefore with the Unites 
12$ place, and ſay, 8 times61is48, ſet 
—— down 8 and catry 4, 8 times 4 is | 
5968 32 and41s 36, {et down 6 and carry 
1492 2}, then $8 times 7. is 56 and 3 is | 

746 59, Which fet down: Then go | 
—— forward with the 2 , (but remember 
954385 to place your remainder one Figure 
ſhorr of the former) ſaying, 2 times 
Gis 12, ſet down 2 ugder the 6 andcarryt; | © 
3 times 4 is 8 and t' is 9, Which ſet down; 
twice 7 15-14 , | Which ſet down: © Alfo- then, 
once 6 i5'6, which place under the 9 ; once 4 
15.4, Which ſet under the 4; and once 7is 7 , f 
- 
| 


which ſet under the x : Then caſt theo up, 
as in Addition, and the Sum ts the Produtt,: 
and anſwers the Queſtion, zz, 95 488 Shor. 


It any number be to be multiplied by 1 with: 
Cyphers, it is. but adding ſo many Cyphers to! | *bt 
the Afultiplicand as - there is in the Multipls- | be. 
cator, | tit) 
to: 
As for Example, of: 


; ' Th 

If 35678 be to be multiplied by 10, add: | this 
one Cypher to the Multiplicandgthns, 3 56780 ; | Rea 
if by 100, add two Cyphers, thus, 356-800 | Hot 
ha 


Cc. | 
And I 3c 


; 


Diviſion, | 27 
And when ahy. number; is 19. þe multiplied 
by any otheg. » that bath. Cyphers.an- 
nexed ,; alway's-place the Cy -ſramediatcly 
| rinder the Line, as in theſe a ples. . vt 
11. ONS 2678 | $546 
- $38. 6 3560 $1600 
| — Vo 12D ere rrnrenmnrn— 
"1 tef6e 1339000 | 8546000 
| 600449 2a Baadiing 1 von BOAR, 
EIT TT TY4ul VA af TOTTT 
C ["RI73S0® : Py x 
4 oy Sada 144) 
3:40. I $12! ESO 
: 150 BB 8-144 14 - Eid WO! ———tc 
þ Fx i DIF1810 XN 
(uy (L2tiLd 
y | ; Walls a kind - Subdattios , «nd 
® | the (Querent;? w.any gms Jn 
'. | ror ane contained in anqthiep:'; rf - 
1; | 1: There/is: irt-Diviſſon rliele three chings r10ke 
th: | obſepved } 248- the Diwdeng the Ibvifer, and 
ail © -- mc þ mms remedy 


wy '1sthe quan- 
I = of one "of whoſe ba mer x the —_— 


A be divided:dy;; che 0, Ourien » the. 
| of: ſuch-ipaxts ab !the :Qividenl doth, © 
'| Thertg alſo, dy-accident a fourth number i in 
o ; thibRule> fieteflary: ro be known ; Which is a 
My Rentwrlalet; andarhat !happens when: the D;v4- 

aenddoth not tonraim'an equal number of ſuch 
| pans as whett 1 5 is to 


| 


o w 


38 'Dyviſion. 
beldivided by 4; the Dividend is 15 , the Di- 


"ſoris'4, And thete is a Remainder 3. | 
Le (1 Diviſied you may place your numbers 
thus. 03, | 
Dividend. 
:.” Diviſor 4 ) 15 ( 3 Lucent. 
OCDI- __ 
- 3 R emamanh 


performed by eſlays 'or ttyals , after this 
manner : 


Here 1 firſt inquire 


"35 Ji4665{(4 how many times 3 1h; 
140 .. .., have in_ 14, 1 find 4 
—— / - - «rimes\*Þ place 4 in the 

28 wtient , and then mul- 
of 438% 9 | tiply: the Diviſer byt 
pcplacing the Produt underneath the 


as 1n the Example; fay, 4 times wenn 
xloon 'x: Cypher” ander the 6 ahdrearry-2 , then! 


i4 times 3 is 12/and'2 184.45; Which | ſer down! 
alſo, asin'the Example: ;' then ſubduct-this Pr6| 
du&from the Figures anding over them, an 
Serdown the Remamder. | 0 


46 Then foe: a new Divi: 
Rats Fl (47, i: dend;;1 bring. down the 
fit | | next figure, -ahd poſtpone. 
r: *] 021066 . + | that t9:the-:Remainder; 
00.0 5779 $050198 #356 and - inquire how\many! 
N24 1 ell, times * 'J in” 3 qi cannd, 
03 a 71 Jr's; + 16 have 'twice ,” ' becauſe. | 


, ; cannot, LY 


" Malthplitaria is poſitive , but Diviſion 1s 


| 415 31,7\theſe/ being fer | mn 
| down;us before directed," Too. 
| and ſubdued, there will 11, 
.. | [reMain-nothing, , I then conclude; that the Di- 
+ wiſer is ſo often contained in the, Dividesd big? 
| expreſſediin.che Qwotient, 242. 419 times. .", © 


Diviſih. 19 
tannot hive twice 5 from 5 , Iſay then once, 
ind place 1 in the 2wotient , proceeding as bee 
fore ſaying, once 5 15 5, which I place under 
the firſt 6 roward the right hand, and once 
3 is 3 , Which I ſet down under the other 6; 
ſubduRing theſe 5s the fofmer , I find the Re- 
mainder ro be 311 _ os 
After which I bring down the next figure in 
the Dzvidend , and poſtpone it to the Remain- 
der, as in this Example : 


Then t inquire how. many 35 ) 14665 (419 


| times 3 in 31, I ſup- 140 


— 


poſe 9 times ; placing PAUAK 66 


| In the 2uetient I multi- 


ply again; ajipg 9 times, ling 
515-45, 5 -ANd,CaiTY 4.5, ae. 
then 9 times; 33s 2.7, and Fog TT 


For further lnitraRions, take theſe Exim- 


ples. 


7k 
the! 286) 6384( 24 304)9436(31 
el Link 912. 
- 1164 | 316 
1nd, —+ En 
ſe. 29 | IZ . 


wy. 


nndt\ x S3. $8764 


Reaution. 
EY Nob 
- he If Y . $994.29 © 


4+ fi 4 f | 2 £y 
"3030 P17 : 4 þ "0 $64232 . 
_— _- \; 399130 


as £52 | (590 | 

; NY... 

Ck 93010. 370 a O33IS: 0 id! 1 2; 
e Du: | Ho 


I IP 36 2 49768 | 


Multiplication . 
ill int enc 


deJ-< In869 Poynds how MW") Penos ? 


2-40 


\ Reduition, 7 


In 2486 Shilings ber many Faxtbings? 
48 Q | | 
19888 
9944 


—_— CA 


| Anſw. 119328 Ferthings. 


How man) Minas are there 1n 9476 Hours ? 
| © 60 


al} 
| 


The Anſwer 568560 minutes. 


How many Pounds, Shillings, and Pence, are 
ate! contained in 2292 1 Farthings ? 
l hb &;6'9 


| Fanhings i 1. 960 ) 2292933 17:08;1 
1920 

3729 

2880 


Farthings in LF. 48 )b4g 
4 


| — 


369 
336 


Funtingsio 34 4)33C 


C3 


32 The Rule of Three. 


"1 Þs 544542" Cubique' Inches , how many Beer 
Barrels, F trkins, and Gallons ? 5 


— 


Bar. firk g, 


Inches in 1 B. Bar. 107 52)544542(53 52:5] jg 
Cney 507 60. | 


of 


36942 

| 30456 : 
Inches in x Firkin 2538) 6486 | " 
Bees 4 | 5076 


Inches in'1 Gallon 282 ) 1410 
Cent  141Q 


| ©©00 


THE RULE OF. THREE. | 
"T" His &sle is ſo.called ; becauſe herein arc 

three riumbers given to finda fourth , | 
theſe three numbers, two are always to be mu 
tiplied together, and- their Produ& is to 
divided by the third; and the Quotient exhibi 
the fourth number, or the number ſought. 
' And hiere note,” That of” the three gi 
numbers, if that {Humber thar aSketh* c 
Queſtion be greater than that of like denomi|. 
natton with it ſelf, and require more, or if i 


= and require lefy, then the number of like 
enomination is the Diviſor. Or, 


{i 


ep 


_— 
_— 


* The'Ritle of \ Three. 27: 
'Of, if che! number that asketly the Queſtion 
be leſs than that of - like denoniination , _ 


ire more; or if it be more, and: 
, hw the quigber that asketh the Qu on 


Example: . ©, > 
If 3 Tards of Sarcenet coſt 1 5 s. what ſhall 
32 Taras coft ? 


Which 3 numbers if you pleaſe may ſtand thus : 


.- 17 207 310 
15 


160 
32 


5)486 (16s 
3 BB 


180 


— 


© 


Here you may ſee the term that. asketh'the 
Queſtion is greater than. that of like denoamin, 
nation , being 3 , andthe other 32, and alſo 
requires more, viz, 2 greater 'number of Shil- 
ops therefore, according to the Rule, the 

zerp ,, or. the term gt like denomi 


x to that which asketh the Queſtion, is the 


ſor, 
C 4 A 


No. 


The ule of Threk.: | 


27 
»Add the Anfwtr-i 160'Shillings, whith 
being dividediby ao-villbe found 8 [\ 


, 


* 32 Els of Hollnd co 160. wher {al 

3 Ellzcoft ? F- 
; 33 . 160 27 :'3 

| Sx - 


32) 480 (15 ; | 
LES | | 


160 
160 


In this Queſtion (being the Converſe of the | 
former) you may fee the tera that askerh the | 
Queſtion, here 3, is leſſer than that of [like de- | 
nomination ,: being 22 Ells , and alſo requires | 
leſs, therefore the firſt eee here allo i is the | 


a ſor, t 
And the Anſwer ISI 2 | 


i 16 Mm dig a Trex in 1x Howe, uv 
way Hourt wil 144 8 dig too fone f | 
"KS 3, BE 12 :t 144. | 


| 1440450 c ; Howes, the Mariſt nnber 
LES > TR Ts LT 


000 | I 
ww . & * 


Queſtion 
mation, and 
that axkerh the þ 

4 F? » ST » Bt 

F 149 Foiwerhul Watis3 Deſi 


how many Dojo wilt he Worker dais 
ſame { | 


Wo 3 :236 


36 )432 (12 Days. 
|; # 36 > 


72 
7% 
m— 
OO * 


This Queſtion you may perceive to be the 
Converſe of the former , .here the term that 
asketh the Queſtion is leſs-than that of like de- 
nomination , and requires/more , the term that 
ackerh therefore is the Diviſor. wht 


If 125 it. of Buket be ſaffcient or the 
Ships C 5 Days, how eo will 
Viuat the Ship for the Whole Voyage, being 153 


Dajs f 


This Queſtion is of the fame kind with the 
firf Example here the ews terms of like de- 
; nomination 


— 


26: The Ride of Three. 


nomination: are/ 5: Nays 'and 453, Days, the 
; being. more 
nd-alſo.. 


iring more z ſo, RR to. the, general. 


rerm- that. asketh the 
than the term-of. like 


Rule, the term of like denomination to that 
which - askerh the Queſtion is'the Diviſor. "Ir 
matters: not» thetefore in what order they arc 


placed, ſo you find your true Diviſor , hut if 


you will you may ſer them down thus : 


p25 +5: : 153 


5 )19125(3925 
. IF . 
| = 
40 
12+ 
10 


35 
25 
_ 
The Anſwer is 3825 th. weight of Bigket; 


- 


A 


Ls te, Lo 


OT a A ent... dE — - 


The: Rule of Three #7 


A Ship having Proviſion for 96' Men during 
the Voyage, being accompred for go Days , but 
the Maſter taking .0n boord 12 Paſſepgers , bow 
many Days Proviſion more ought he to have ? 


Which js no more than this : 
If 96 Men eat 4 Certain quantity of Proviſion 
in 90 Days, in bow many Days will 108 Men 
eas the ſame quantity ? 


96 . 90 :: 108 


64 


The Anſwer is 3o;; fo thatfor 108 Men he 


| ought to have io Days Proviſion more, 


If the Aſſize of Bread be 12 Omrces, Corn 
being at 8,s. the Buſnel, what gugg bt it to weigh 
when it is ſold for 6 5, the B = 

| mes : 0 7" 


Ty» =. Do 


—_— = — 5 > —_— 
” 


8 12764 6. h 
wilt” 00-52 1th CHEE th 
erm, in 
6Y96C16_. than the rw. like den 
| nominatjon , and requiring 
"EHGeE parts het the exefore i is the term 
nt 0 WA the Diviſop. 


The Anſwer is 16 —aRA 


— — — _— _— G—I—IE—_ 


THE RULE OF PRACTICE. 
Iz: is neceſſary that the Learner get theſe two 

Tables perfe&ly by heart, which are only the 
aliquot parts of a Pound and of 'a Shilling, | 


' The Parts of a $ billing. 


The 


——... he See i Et oath =» eo 4 1 n _ 


The. Rule of Prattice, 29 


_ 0" p 4 33 (471 $6 A J ; F _— - TT q 


Ih: The Parts A Pam) 1 10 :harof 


>—_ EE 


Is 


*|The Nine hundred and lixtieth. 

eiphiicth.. 
5] 3 {The Three hundred ewenrieth. | 
d14o IThe'V'wo hundred and Forticth.; 
| > The#lundred and (ixtieth, 


0, rhe Fore eighth, tees 
[#) The Farticth. Da 8.4 3x 
o | The Thirtieth, 

10: 4:T he Four and twentiethy, Q +, ; ;? 
o | The Twentieth. p36 
O The Sixceenth, LE, 
© | The Fifteenth. 
© 

© 

's 

© 

Þo) 


; The: Twelfth. DE AltWwic 


The Tenth. ; WEEN WAS 
The Eighth, £14 Oh 
'© | The Sixth, 
| ThefEdth. B1.hf 4 
F > [The Thied. C : þ 3; Cc 
[10[00]o 


The Half. £3 - $24 


he en nn —_ _ 


Having theſe Tables poſe "i in memory, 


EEE 


f ion 
ated, only. ap ns the gi vi 


55 Phe "Ritle of Prattite. 
ards; Ells, Feet, Inches; = Quatrts; 
Pounds, or Ounces: 


0 f which taks ſome E wamples..”+ 


- 
. 'Y 


145: Els of Clath at Three: Pence being 
Eg the !fourch part,. of 4 


368.34 Shilling,” 1 Givide the 
humber by 4, and he. 
quote is the number of 

| Shillings it is worth. 

28at 4d: Forir Pence be | 

—— third part of a Shilling; 

2428. 84. 1 divide'by 3 (do. 

654 at 6 d194 50 0 Hefe take the half, 

— SH 0-1% 

327 So 4 393080 11 ;f 

i . FI1%; 21 | ' ! I 1 

321 ati1d.29 *tkrvithe cighthy part. 

1130191 O01 

4084.14.29. dg 20 1 : 

Ai? MT | - irof- 

542 -- 24.1 9. .1:Here! take the lh 

————_—___ and theiciginh part 0 

Larkg > &< MRS. 4% 


Having any _niimber of Shillfrigs ts Fedhes 
into Pounds, cut off the laft figure roward the 
right 


OOO”. SOEOEOTRTSIT OOTY 


_  —_—”” RR” " 


The" Ritle of Pradties. 3. 
right hand by ine , and the hgures on the left 


hand: of the e are fo niary Angels as 
expreſs Unires';*Jraw a line der them, and = 


rake the half of them , and you havethe = 
ber of . Pounds. 


> 12Mhidl No 
Snag. IT 
L & (nptis 1007-2 g,! 2A vilV” gg. 
316 :03 * 24\2 : 08 32[7 


- « *, d — —_ 3 - 
— * oo Co— —_ | — —— 
- - 
S— ” . . a # k 
. 3% % " 


U:3[16%7 03r ina; 12302;08 Jy 


&--.- & q We q 


4|0:01:2 ic|t: 0779” 
200: :Or: 2 5:01:07:2 
ht hos \ i watt $a 
|: roy Coqntigity, the ralue of 1 Yard being 


the aliquot part of a Pound, is thus an bp: : 
836 Tards of Broad Cloth at 6 5.8 d:per Tar. 


_— — 


11 


N Take the onedbird part, a: that. is the An- 


ſer in Poundgg.g in 8 twice, and carry 2:3: 3 
in 2 3 ſeven times, and carry 2 z:ptmz6: eight 
times, and carry 2 , the third part-of-2-1.-is 
135. 4d. Where always obſerve ,thari the Re- 
mainder is always of the ſame denomination 
Eeprage ply wit or Ae oF 
212 vl agittaony i o.0 Yun YA 36! biol 
654 


**" Take the Foutch 


9464 Gall. of Brandy ai The Sixth!” * ; 


— 4. 

t5771.64.84. oY 

\ Whete the Price is not i dings 
625-8r3 5. pbr- Ounce. Here I take the 
WIG OL. VF: \ ! renth and cthe:half 
62:10 5. of that tenth, 

31 :0f "Fs 
droge ©, - SYEY 

93:15 int; 
348 Dallr « ""_ gh - The Gfch and the 


"69h, LAG 61 tz 


$i, 4 $+ has 


Tocaſt FEE of Candodin 
ay number of x cg. the Pound, 


-- 


SOINTS 10 *YLve (191501 3534 
# FYL9.Y : | 


The Rlle of Prattice. 32 
i borrow from the Dwtch a Coin called a Guil- 


der,- whoſe value is 2 s. E 9p 
n if a Qyeſtion- "bf : the 
"of any Coin- 


Amount of an"Hundred wei 
modity, by the Hundred Grols , viz. 112 th. 


Go ate cloc C32 


omen, in the price of 1 tþ. 
As for Example. 
A Hundred weight of Iron is ſold for 5 


Farthingst w , Foes PLL Ndg Lag 


is 103, A 
A Hundred weight of - Lead. is ſold for 2 d. 


115.84. 


Farthing the Pound, that is 9 Guilders and 9 


Groats, which is-21 ' Shillings. 


: But if it be the ſubtil Hundred; it is then 
& | buffs many Guilders ſo thany Pence: As if # 
| |} Hundred weight of of Tobacco: be fald-for 5 4. 
Farthing the ,Pound', the Hundred-comes ro 
twenty one Cuilders and twenty: opE:Perite , 
that is forty three Shillings and nike Page 
jd | 
at | 
4 2" 1 Tei 1 (10: 3L1FIOTNGS 
| rears wind) 2rfy mont ens yd, 
Fo «toni, wi oY bncd 51 5 
nd; | | CE THNV1SY ' 73 


| | £343 
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ARITHMETICK 
IN 


DECIMALS. 


1, NOTATION. 
Ha 4 " Decimals. 


3 


*$92uo171y Phap 


Sin Whole Numbers, the value of 


A. by Tens, fromthe Unite place w__ 
3 411 


value or 


*$U32U@N[1}4- PUTJROQL © 


ST hand {fo in Decimals, 
nation of Places do _ t 


L 
| 
2 


denomination of Places do increaſe! 


"EE % 


HIST UCTY Koo Hen = 


2 


pr PER" 


| parts is colieti the Rn, 


_ 


_— 


Notation: 


\ by Tens; from the Unite-place STRIPPER. 


hand , according to the precederg Table, ..-. , 

A Fraction or broken Number_is.always 
leſs rhan/' a Unite , CELTS : 
lng and —_— ob P 


Fra&tions ate of —_ 4 ynivo! 


ar, 
_ are thus called th 
Decimal. '£2O7;. 
ar Fraftion is common! expreſſed 
mort with 


ers ſer over A 
ſal 1 ine ern the; 'a eo chin iriifnde t> 
the uppermoſt being called wu Numerator , ; 
and theJower the:Denom | 


The Denominator ex 


hi into how 1 many 


j 


_ 
If the In er be a Shilling!Þis 8 &. / 


If it be-ai/. 905 = cry 138; 4d. 
If a Foot, it is then@ 


Or iba Howe; hav] be-go ftiogies: 


. A.d/richel Feaftion hack alvieys g. cdaimon 
Jlnnber -for 4 Dinivetaror ,] [29d of devinhet 
'Nuwber for-i Dinoutibater|/ Nag on to 
"Aha lg Khreis by Earp 


v7. | Notation, 


war ore Cyphirediaaling before it, as I0, 


1] 00 &? 


ama detimal Fraftion.3 .1s known from 2 whole 


Numberhy a: poine,; or ſome otticr ſmall mark 


joyn'd wit whole _——_ as in theſe fol- 
lowing A——_ 0's 


, © # 


$3275 3:87 5 33475 3275 
0653 51653 56153 56513 


Or elſe with a point over the headof Unity,; 


ot _ ks Fas z 4540 theſe Examples. | 
03275, | 3375 : +3375 3375 


btn horhwat Fraftions; the Numeratrs only 
are'ferdojvn, the Denominator being known by 
the laſt Figure intheNameraror, -'- + 


Example. 


-2 & Twotenths, : : 

> 25 13 T re Hundredrhs 
4257s Th | 
+2575 is Ten! Thouſandths | &-c. 


<f:Uiftindtion, Whether ir ſtand alone, or be} 


pupae beſens whole Number have no 
whe, La after a decimal Fraftion att! 
of no G io: But. Cyphers | before 1 


040 of VEEEIIY j- 


« +4 
w 


| aff 
e1 


"gi 
as Cyphers after a whol: Number do increaſe 
that Number , ſo before'a decimal Fraftion they 
diminiſh the value of that FrAcTION. 

(OL YOKRATERY 
Example. 


25 _ five | wh 
23 Tory Ge iodilpa.s 


mz ——— Fur Rd. A 


LASESSE 


: bs wa" 
4's 1 I4L.7 
_ A f » BY. 


®S S ” T 


o oo a 


i ADDITION. ©? 


Fm wh iniNecimals , whether inpure De- 
cimals; or whole Numbers mixt with De. 
cimals ; differs not from Adaztion 1n, whole 
Numbers , 'only care muſt be had to-the ſepe. 
rating lines or points, that all places of like 
denomination ſtand one—under” another”, borky 
in the Addends and in the Sura 3 as in theſe 
>: mas 


+432 © be OBS Yai 20 ' 

«JF2 o$OJ-'!? 7 —— 

.816. | «005. (41 31025 © 
1959 | +34T © 5. - 60.740 - 


D 3 SHE- 


* * . ” # 7 
® \ ** SS « " 
$ #116 SHLF 7 737 7 
_ C 
i464 amrncoes. ka. ata itrar roow Mth OLEES F - W 2 |... FIT) "YT 9. WT. OT) 
————_— _ - — — - 2 


SUBTRACTION. 


Sin Addition, fo in Suktrafion care mull 


"A be had to the” placing each Figur 


e under 


that of like deniotttinarion' with 'ir ſeff, then 
p is the" fame with Subtraffior in'whote Num- 


Ce *; 4 


ol eornts 055 21 LE gathples. 
$75 5-43 28 
5368 «215 1.565 
$507 /.OzTS 26.435 
oo Cl fry «2 FP i. »00J]75 
21 | 242>743 3b 34-99625 


MULTIPLICATION, 


1 rg in whole Numbers:ſerveth 
Y Sinſtead of' many Adaitions , and reacheth 


of -wwo Numbers given to. increaſe the greater 


as ofter-asthere are Unites-in the leſſer. 


* #e4ikewiſe conſiſts of rhree Requilites, viz. 
2 A/ropticand, 3 Multiplicator, and a Prodyt?. 


ht. 


ka; *> 


—" SS WCT".c” © Mw a. fn 


& 


1 


wed _—_—_— Ram” 77” Eg—mnTr_——_ rey” Yeo” oe oy wo CE TIED w- 


Mmltiplicati CORN 3: 
The Adnlropitcand is hae th goons ele be he 
*. \creaſed. 


And the Prius: is 'the- FR 
Number ſo often repeat us there are U-: 
nites in the ſecond. 

In decimal Fraftions, or whole Numbers 


- mixt with FraQtjons , the two firſt Numbers 


are called FaQtors, and the "laſt is called the 


Fatt. 
Multiplication, whether in decimal Frafi- 
ons., or Whole Numbers mixt with Fraftions , 


pre Ne Rem 


granny the Kaffwrs may ny nn dag 


another, withouc x 
n 0s 
. there arg 


places, or places. of ike denaminayen 
under obe another; as inc! 


dntion ,, yer from the 


by a line or ſo.-many 
Figures in rimal Fractions intbech Fara 
. the laſt Figures ſtanding, nes ihe right 
and. 
Exanplate ion glu 14 
3 «459 -773 ns 25 1 
3 \ | 3oG IJ" 53 2 
——_ — — Ao—— 
T5 2754 3.125 © * 225 
1377 200 
1.6524 2125 


D 4 if 


. If: it happen; when. tn ebovis is 
ended, that there be fewer Fi res, in the.Pro- 
aid thari Giddn, are places in-Decimals in both 
the Fattors, then put Cyphers defore the;Pro- 
du ull:thonumber-of plates be equal t9 thyſc 
utborh the Fafars : Asin me 


' , 
g1n0mu/i 21ofdr: Examples... T 


cod _ oo, _— ad. yi 

| N J i as $902. dag." 

157 ms ___ EE 

» CLHIO!TO =, 1/7 024" gg 'F 56075 
""\Pherbyinayhe obſerved; Tharthe Moths 
FraRions/doths/not increale 


ietn 4s fi'hole Numbers buttthey are! hers: 
C]&s} #hd the Faltis removed further 
#ymUk #y vhaw either of | the» Fabtory.: 


ele Mdaber be robe makiplied bps 
; pur \ſo-rmanp* Cyphers 
= whe 'as: there are/1n the decinnl 


Naniber! afid'thar Number will beche Produit; 
If 48 be nuſtiptied by: to, it-will be 4807: 'by 
100, 4800; &c. 

In mulciplying decimal-FraQAions , or mixt 
Numbers, by a decimal Number, you need op| y 
remoye the point or ſeperating line ſo many 
places-zoward the. right hand as there be Cy- 
phers in the decimal Number... If you multi- 
ply .2345 by 10, the Fa will be 2.845 ; by 
ONE 22.45 ; by 1000, 284, 5; Ec, 
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- ee, 4 _@. ea. 
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C ! DIVISION! : 
Y Poijies; bath in nholeumbers and Beats 


Rions, is by young PraRitioners-found to 
be more'difficutr chan any'of theſour'Species ; , 
it will therefore-require a little myre;. 1 
I—_ po .Bat.when once-had,, there will 
difference berreen che Qperation 

Kay in ary the precedent. 
Diviſion | is alſo conſtituted by _ poo 


ink 1 and a. i; b Mi 
a Rem it bi 
TY Tp 


1 ay ft ip b Ker 
The amp! a +. the Ngibcrf ovine po Bp, 


And the Reminder | is that i] h is. 1 0 
© the Dividend lifter the Wi Mk 


and is ""R leſs chan the't ivifor. | 


' i Exawple mM = I na. 
= hap 


-If x2 TT. divided by 4.) then is 
Pividend ». 4 the Diviſor , and ig Quatre 
mi be 3. © HO 


Exdivided by | the e 
Mts VE "FE #.he.Di 


3 the Diviſor, 4 the Quotient, 
be'a Remain, which isherez;  De- 


ſ. 


4d Diviſion.” 
Decimal Fra&ions, or mixt Numbers, arc 


divided after the ſame manner as whole Num- 


bers aredivided ,\.only. care muſt be had ingi- 
ving a true value to the Quotient. To perform 
waach ; obſerye well this GeneralBuile. | 


The faſt Figure in the. Quatient, * ” 
| always of the fame denomination with 


'\that Figure which funds (6r is ſuppoſed 


#4 fand) ver the nes WE in the | 


Diver, 20 h 33; 


Arithiwetith - 
Dinor —_ the Divi 


TI 
rea 


repeating 


Wn 5309 

eing to 1 : 2437.0 by 53.6,  Tplace 
Yrs ng to 457-94 3-®, IP 
IM weil 2487.048 ( 

Then I bed if the Diviſor were placed 
under the Diyidend , the Unity place in the 
Diviſor ,” here would ſtand under the 8 i 
theDividend'; 1 then fer a-mark over the h 
of thes, and conclude the firſt Figure in the 
tro bs of the ſame denomination with 
.; "Which is Tens, i in whole Numbers, 

£34 


ADR a. Sorts the Quo- | 


{q often, M0 repeating ; | 
bo vs ky I ri, toll glowing Ex- | 


e | 


3 to the, mariner” of min yo Fs) . | 
ole Ting efe are man T7 


| 


| 


| 
| 
£ 
] 
4 
2 
i 
tf 
pt 
W 


"=. 
an as AM 
— - 


Divijun 43 


$3.6)2487.043 (4 


. | Having thus found: the valae of che firſt Fi. 
gure in the Quotiem ; 1 proceed the diviſion, 
and inquire, how many times 5:#n'24 ? 1 find 
4 ; I then ſer 4 in the Quotient, and go back, 
multiplying the whole Diviſor by that Figure, 
and ſubduct the Produdt out of the Dividend , 
placing the Remainder! underneath as part of a 
new Dividend :' Thus 4 times 6 is 24, from 27, 
and thete remains 5 ,/ Which I place under the 
q 3 again, 4 times'3 is 1 2, and 2 that Þboprow- 
ed is'x 4/fro0n 1.8," arid there remains 4 ; which 
1 phace urider che 8, as in" the Etanghe | then 
4s 5-18 165, and1 1 borrowed 'is''2 7, from 
24; and there remains 3-, which 1! place” under 
the 4. For my new-Dividend,'Tbring 'down 
the next Figure , here a Cypher, and poſt- 
pone it to the Remaitider, and the Example 
will ſtand thus : 


53.6) 1487.048 (4 
$3430. 


: Then proceeding it ery Divilion, Task; how 
many'tites'y 'irv 34? finding & times, Ithen 
te'6E"in the Quorient, and as before fay, 6. 
tires 6 14 36, from 40 , and there remains 4/;/ 
which 1" fer down wpder the Cypher ; then & 


| fine 31913, and'ql borrowed is 22, from 23 / 
= | ,- and 


4 Diviſion, | 
and there remains 1 , which I place under the 
3z then6 times 5 is- :and 2 1 borrowed '1s 
32 , from 34, and there will remain 2, which 
] place under the 4, then to this Remainder [ 
bring. down the next Figure in the Dividend , 
pil nd ;is,as 1. did "Y KInOers” and; _—_ 


thus: | 

NG) 2419-248 4b-4., rrlginign 
Fre | > $43/ 0158 +1! #tiit] &L 
: Pl, 44"; 13 gag af 


I now inquite, how many times 5 gin 21,2; ?;and 


res ne ne ry Ley EE 


ondiing, edn he Dn fe | ach : 
reater than ividend 
per ithe poten - \Exany | = Fol 


ple, 


Z1 1 $46) 348 08G; 45,401 
343 © 
21 44 
*F q goo ; 


rake Janegr a Cypher in the Quotient, I 
add to the Dividend; and make it 800 ; 
and! then: inquire, how many-'times 5 in 82 
finding once, I pui-4 in-the--Quotient, working 
as. before ;: Where note, :So-long as there-is a 
Remainder, if you add Cypbers and work after 
this manner , - you may have as many Decimalz 
as You pleaſe. Ir 


= 


_— 


: 


bad- 44imves g:1 chen place Koto the Quogient, | 


q 


: 


mw he a, ,» 4 t www wed 


© os 


wy» ay 
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Diviſion. a5. 

It doth often happen in Diviſion, in decimal 
FxaRions, or mixt Numbers, that the Unite 
place in the Diviſor will ſtand beyond all the 
fignificant Figures in 'the Dividend, either to- 
ward the right hand or toward the left; in 
which caſe, that = may the better find onr 
the value of the firſt Figure in your Quotienr 
(according to the precedent General Rule) add 
Cyphers to the right orfo the left hand of the 
Dividend, till you come over the Unity place in 
the Diviſor , and what yalue or denomination 
that place is of , that is the denomination of 
the firſt Figure inthe quote , as in theſe | 


Examples. 


| 254)21.00 (,0826 24)7.2(.3 
680 © 


0” cw 


3.42 )z68r (783.9 -: 
| 2870 rn 
123.40 
3146 
NR. - 


3 


42025 ) 3544375 ( 8.377 
16 375 
3 1009 


Diviſion. 
1275 Jo351(12763 


14250 
1575 


v9 


,08375 Yoz5.750( 307.4 


If in Diviſion in whole Numbers; there 


62500 


38750 


[002 001.6 ( 500 


happen'to be a Remainder , | is:the Nutnerator 
a Common Fraftion, and the Diviſor is 
the Denominarot , and+rhis Fraftion is part of 


the quotient. 


Example. 


I you divide 66 by 8, the quotient will be 
S mad Þ , according to the way of Vulgar 


FraRtions, 


or 


— 


- 


Diviſion. a5 
FraRions, but in Decimal Fraftions it will be 


825. 7 es NES 
Common wa). | Decimal way. 
8)66(8} $) 66( 8.25 
"T1 / 26 ry 
Y 49 ; 
« Fa) 


If you be to divide 2"whole-by a decimal 
Number, cat off ſo many places by a mark ; 
-as there are Cyphers in the decimual Number : 
If 468 be divided by 1 0, the quote is 46.8 x 
dy 100, 4.68 z and by 10a, quotes .468, 

If a decimal Fra&ton, or a mixt Number, be 
to be divided by a decimal Number , remove 
your line or point ſo many places toward the 
left hand, as there are Cyphers in your decimal 
Number \, ſupplying the vacant places wirh-Cy- 
phers, if rheve be occaſion: 69.5 dividedby 
10, i 6.95; by r00, it willhe..695 ; by 1boo, 


,o695 ; ardby"1 0600, quotes.odSp5 ; 006. 
Divſim bang 'the Cotogrſs-ti ; 
Carion, plying a mixz Number os 


mal FraRion by a-deciraal Number, you rerwove 


your mark of 'diſhmAion coward the right 
hand , {0 in dividing a" decimal (Fradtion "(of 
mixt Number by a decimal Number, 'che wink 
is removed toward the left hand, as in the fore- 
going Examples. 


RE. 


REDUCTION. 


O redrite a vulgar FraRion ints 4 decimal 
FraQion , your Rule is : Divsde your Nu- 
merator by your Denominatey , and the Quotient 
wo = 4 decimal Frattion of the ſame value 
e. vulgar. Fratiion. So + , if tediiced 
ms Fraftion, will be ,25. 


© Example. 
4)r.o(.25 


20 | | 
4 : 


0 


| Hets note, That only the « even parts of «| 
will .be exaQly rednced- into a decimal 
FraQtion; as 3, $,725 &c: , In'allSurds; there 
will be-ſome Remainder , but if- ou carry _ 
deeimal Fraftion to four or five places, 
the laſt one more than it is, if whe ſixrh Figure 
be above 5, or elſe leave them-outg/ and your 
<Galculation will come near the; ruch,; but. if | 


"= A ded alta 6.4 


any ;defire. to be:moxe;exaRt; he cay rakes 
jy, he pleaſe,” | 


F124 


dad... a 


Reduttion, as 


Examples. | 
* 3)1:5(-33333 +} 3)2-6(-66664 
10 20 , 
IO 2 © 
IO 20 
I 2 
+ 7(3-0 (428571 Z 9)2.0(-2222 
20 20 
60 20 
4D 20 
50 FROSVE. 
10 20 
30 


To reduce any decimal Fration out of 2 
preater denomination into a lefler, multiply 
the Fraftion by thoſe parts of the Integer into 
which you would have it reduced ; as.65 being 
the parts of a Pound, you would know how 
many Shillings are tontained in the FraQtion', © 
multiply it by 20 : If you delire the Pence 
therein contained, multiply ic by 240 , or if 
Farthings , multiply by 960, the number of 
Farthings in a Pound or 20 Shillings. 


E '6s 


4d ReduFion, 


65 .65 
C 20 240 
13.00 2600 


Anſw. 13 8. 1300 
156.00 Anſw. 1564} 


65 
960 
— | 
2900 | 
oY BF” 
624.co Anſw. 624 9. | 
al 
Mm 


The decimal parts of a Foot are reduced, by 
multiplying them by 12 , if parts of a Fog} F 
Square,by 144 ; and the decimal parts of a Foo by 
Solid,by 1728, the Cubick Inches in a Foot off |? 
Solid. The decimal parts of a Pound, are re} 'c- 
duced by 16 , the Ounces in a Pound Aver} - 
dupozs , and 12, the Ounces in a Pound T! Pe 
The decimal parts of a Beer Barrel by 36, s 
by 32 reduceth the parts of an Ale Bartel, in 
Gallons , and Gallons into Pints,by 8 ; Gall 
into Cubick Inches, by 282; and for Wi 
Gallons, by 2 31, the number of Cubick In Tat 
ches in ſuch a Gallon, &'c. dl. 
| As greater denominations are reduced t! Part 

lefler, by a multiplication of the ſeveral part 
Ok the Integer; ſo Jeſſer denominations ar! 
reduce 


Redudtion, FT 


teduced to greater; by diviſion, Any number 
of* Shillings are reduced into Pounds, and the 
decimal parts of a Pound, if you divide them 
by 20 z and Pence; if divided by 240; 


| Example. 
L 


20)15.0(-75 240)180:0(.75 


Hours are reduced into the decimal parts of 
a Day, if you divide them by 24, the Hours in 
a Day Natural z and Minutes into the parts of 
an Hour, if divided by 60: | 

Petches are reduced into the decimal parts of 
an Acre, if you divide them by 160, the 
number of Square Poles or Perches in an Acre 


and ary number of Feet into Poles, and the 


decimal parts of a Pole, if you divide them 


by 16.5 the Feet in a Pole, or by 158.25 the 
number of Square Feet in a Square Pole ; but 
if Wood-Jand Meaſure by 18, or if a Square 
Pole by 324; the Square Feet in a Pole or 
Perch of ſuch Meaſure. 

Any number of Inches are reduced into the 
parts of a Beer Barrel, if divided by 1015 2 
and into Ale Barrels and parts, by 9024 ; &c. 

For the caſe of the Reader here is made a 
Table of Z»gli/s Coin reduced into the deeimal 


+ parts of a Pound ſterling; 


E 2 A 


F2 Reduttion, 
- Table of Redudtion of Engliſh Coin, 
the Integer bein one Pound, 
Shil- | Deci | Decimals of a 
lings mals Texce. Pound. 
[19 | 95 | | 11 | 0458333 
18 | .9 | 10 |.0416667> 
| I7 | 85 9 |.0375 
I6 | - $ |-0333333< 
T5 | +75 7 | 0291667 > 
I4 | +7 6 | .,025 
13 | -65 5 | .o208333 
I2 | .6 4 -0166667 >|] 
II | +55 3 |..023% 
IO | 5 2 | ,0083333< 
9 | +45 __1_ |.0441667> 
8 | .4 7 OTE 
: 33 Ree. 
fe Far- | Decimals of a 
| : ® y things. Ponnd, 
| ; hoot] ent 
. 3 | 15 3 |.003125 
2 | +1 2. | .0020833 |} 
4193 1: I .0010417> 


2» 


Th 


— 


Ow == -A— - RF @. .iiq-wn&-©@ ” "oy 
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"I ELLE. 


The Uſe of the Table. 


Having any Queſt, wherein Pounds, Shillings 
& Pence, are required to be under. one genomu: 
nation, 2:2. Pounds, and the parts of a Pound: 
Firſt ſeek in the Column of *Shillings for your 
Shillings , and ſet down the FraRion that ſtands 
againſt ir; then in the Colutnn'ot Pence, ſeek 
your Pence , in the Farthings, your Farthings 
add all theſe together, and the Sum is the decimal 


Fraftion delired. 
Example.” 


What ts the decimal Frattion'for 17 5. 9 4>6;7 
> pro p53 nh fot 
Firſt as the decimal parts of -4 Pound ſes 
for 17 s. and the FraQtion againſt it inthe other 
Column is.85 , | 
Which ſet down thus ——  .85 
Then againſt 9 a. I ind —— .o.375- 
And againſt 3 Farthings — .003125 
, —_ —— _ 
Their Sum is —— 890625 
Which is the Number required , and. is thie 
decimal FraRion for 17 s. 94.7, as partsof 
a Pound. [ 
Again, having a decimal Fra&tion in the 
of a Pound, and its delired to know the'value 
thereof in _lefſer denominations : Let it be.the 
Fraftion before found, viz. .,89062 5 :: bieck 
n the Table of Frations for. the negreſt toris, 
— T9 © and 


4 The Golden Rule. 


and find .85 , and againſt it 17 s. I then ſer 8 
down, and fdbduRt it frem the other, and there 
remains.040625 ; I look over the Table again, 
and find the next neereſt is.0375 , againſt i; 
9.4. 1 ſubduct that ; and find the Remainder 
1003125, fland againſt 3 Farthings. 
Wo «890625 | 
«85 


| ——— 


PY 


©4062 5 
©0375 


— ——_ 


7 36 


00312 
So finding the value of any other decimal 
Fraction : It any thing remain after the laſt 
ſabduRion, being leſs than a Farthing , I caſt it 
zway as of ſmall regard. 


A 


THE GOLDEN RULE. 


5 Few Rule is called the Rule of Three , be- 
cauſe herein are three Numbers given, to 
find a fourth. Ir is alſo called the XKxle of Pro- 
portion, for as the firſt is jn proportion to the 
ſecond, ſo is the third to the fourth ; And the 
Goaragſe.. / 271 ff * | 

'- This' Rule is called the Golden Rule for ts 
excellent uſe in the Solution of Queſtions: of 
various kinde, and great advantage is made of it 
in almoſt all kind of Calculations Arjthmetical. 
ha, v6) , , k p Two 


lt 
it 
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Two of the three Numbers given in every 
Rile of Proportion are of one denomination; 
and the third is of the ſame | kind with the 
fourth ſought ; and one of 'the_ two Numbers 
that are of like ſpecies doth always ask the 
Queſtion. 

Arithmeticians diſtinguiſh this Rule by two 
denominations, one they call the Drett, and - 
the other the [averſe or Backer Kule of T bree. 

Oneof the three given Numbers of like dE» 
nominarion-in any Rule of Proportion is a Di- 
viſor , the other remaining two are Multipliers, 
To find which of the forementioned Numbers 
is the Diviſor , take theſe following Rules. 


7. If that Term to which the Queſtion is an« 

. nexed be more than that of like denomina- 
tion, and alſo requires more ; or if it-be 
leſs, and require Jeſs than the Term of like 
denomination z; then that Term of like de+ 
nomination ro that which. askegh the Que= 
ſtion is the Diviſor, and the Queſtion is in 
the Direft Rule of Three. ' © | 

2. If the Term. which asketh the Queſtion be 
more than- that of like ſpecies , and requires 
leſs, or leſs, and requires more ; then that 
Term which asketh the Queſtion is the Di- 
viſor, and the Queſtion js in the Bgckey or 
Inverſe Rule of Three. | 


Having by the precedent Rules diſcovered the 
Diviſor , multiply the other two Numbers, and 
| E 4 divide 


56 The'.Golden Rule: 


divide by the-Diviſor , your quote will be the 
Anſwer to the Queſtion. | "SUP 
-- Note, If any of the Numbers given be in 
- -:' ſeveral denominations, they muſt berredu- 
/ .ced into-one ;/ either greater or leſſer, as 
before direRed, m_ BLE 


Example. ' - 


Queſt. 1. f 12 z Yards of T aff aty coſt 5 |. 
-."7 5.9 4.3 q\whatſhall 55 Yards coft ? 


-: In this Example , "of the three Numbers gi- 
ven- there are'two- of | like denominatton , ant 
they are 12+ and5 =, the latter. of which is 
the Term which'atkerh rhe Queſtion:, 'known 
always by the words what or bow much. : And 
this'Term' 1s; tefs than rhat of | like kind wilt it 
ſelf; and alſo requires leſs, therefore according 
tothe precedent Rule, this Queſtion is 1n the 
Golden . Rale Dirett.. Theſe three: Numbers 
may be placed 'iniwhat order you 'pleaſe', pro- 
vided you miſtake not your Diviſor ,- but accor- 
ding to the general way, being reduced into De- 
eimals, and of one fpecies, rhey:will ſtand thus ; 

Yards. |. Yards. 

A 2.5 $.-3906275 3: :5.5* 


j | - | 
Then, as before dire&ted, multiply the ſecond 
and third Numbers, and divide by the firſt, and 
the quotient exhibics the fourth Proportional of 
the Number ſought. 13.5 


o « / d 2 F 


a_a A 
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$2.5 + 54390625 22545 
: E. JF 
26953125 
26953125 


12.5) 29-6484375 ( 2.371 875 
£54 a 


- ©0 


| \ The Anfwer if 21 1654's 19 


Queſt. 2. If 6 Taras of Broad Clth of 41; 
what ſhall 32 T args coſt ? 


Here the Term which asketh the Queſtion 
is greater than the Term of like denomination, 
and requires more ;z therefore the Term of like 


denomination = the Term that 'asketh the 
Queſtion is the Diviſor. 


6 , 4 53 32 
+ 


g— --- 


d 
1) 3 


IiS 


6) 
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'*6)128(21.333 
20 
20 
20 


_ 


«4,4 


2 


The Anſwer is 211. 6 t-4 d. 


Queſt. 3. If 320 Aden raiſe 4 Breaſt work in 
6 Hours , in what time will 750 Men as the 
ſame ? 


Here the Term that asketh the Queſtion is | 


more thay the. Ferxm of ltke-detiomination, and 
requires leſs ; therefore the Term that asketh 
the Queſtion j js the Diviſag, and this b. the 
Backer Rule of Three. | 


320. 6 :: 750 
, | 


750)1920( 2.56 
4200 
4500 


_ 


The Anſwer is 2. Hours, 33 Minutes , aud 36 
Seconds. 


Queſt. 


<* ww Dis 
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Queſt. 4. If 756 Men dig a Trench in 12 
" Hours, in how many Hours will 126 dig the 
ſame ? 


Here the Term that asketh the queſtian is 
lefs than the Term of like denomination, and 
requires more z then according tp the Rule the 
Term demanding is the Diviſor,, and this que- 
fjon is alſo in the Jnver/e Rule of Three. 


756 , 12 :: 126 
I2 


126) g072 (7: 
252 


OG 
The Anſwer is 72 Hours. 


There is ſometimes four Numbers given in a 
queſtion , yet is it but a Single Rule of Three , 
for one of the four Numbers is of no ſignifi- 
cation , and might as well have been left out, 


Example. 


Queſt. 5. If 10 Workmen build a Wall 40 
' Foot long in 3 Days, in what time might 50 
Men have done the ſame ? 


Here note, there is four numbers given, and 
yet there is but three to be uſed ig working 
: wad: el le 
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the queſtion, you muſt therefore fin 


which * thoſe 3 are that are neceſſarilyto 


be uſed : Thus, 


Firſt, you muſt take the Term that asketh 
the queſtion; here 50 Workmen ; ſecondly , 
you muſt have the Term of like denomination 


with it, which is 10 Workmen ; thirdly, the 


Term ſought, being Days ; you muſt rake the 
Term of like denomination - with thar alſo, 
which is here 3 Days: The ſoperfluous Term 
then in the queſtion is 40, which might have 
been left out , and they will then ſtand thus : 


bw 3 £2 $6 


50)3z0.0(5 
The Anſwer is Half a Day or 12 Honrs. 
This queſtion is in the Rule of Three Inverſe. 


Queſt. 6. If 100/. gain 6 I. in 12 Months, 
what ſhall 32 1. gain in the ſame time ? 


In this queſtion the 12 Months is the ſuper- 
fluous Term ,: being of no ulſe.in-the Calculay 
Gon the Terms required being 100 1, 6 /.-and 
321. | | 

Note, Though the Terms in this queſtion be 

+ all Money , and ſo may feem'to be of one 
ſpecies yer they are not; 1001, and 32 l. 
4440 6 art 
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are of one kind, being both Principal , 

* and the other Term is of the ſame deno- 
mination with the Term ſought, 25z. Gain 
or Intereſt, 


I00 . 6 :;: 33 
6 


_——— 


100)192 (1.92 
The Anſwer i 1 1.18 5. 4 &. 34. fere. 
And this queſtion is in the Direit Rule of 
Three , the Lerm that asked the queſtion being 


leſs than the Term of like denomination, and 
alſo requiring leſs, &c. 


THE DOKBLE GOLDEN RULE. 


His Rule is called the Double Golden Rule, 
or Double Rule of Three , becauſe it re- 
quires two diftin& Calculations, before you 
can anſwer the queſtion, 
And in this Rule there are five Numbers | 
given to find a (1xth ſought. 
This differs not in the operation from the 
Single Rule, only the Calculation is twice re- 


ted. 

Of the five Numbers given , the queſtion is 
ſometimes annexed to two, and ſometimes but 
t9 one, ; F | | 
$460 If 
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If .the queſtion be arinexed to two of the 
five given Numbers, then. are there two of the 
other three of the ſarhe ſpeeies with thoſe that 
3sk the queſtion, and the third is proportional 
to the Number ſought. 

For the due regulation! of theſe two Calcula. 
tions ; wh-n the queſtion is annexed to two of 
the five Numbers , take theſe Diretions. 

Firſt, take one of the Numbers demanding; 
and let that ask the queſtion in the hrſt gpera- 
tion; ſecondly, take that of the ſame ſpectes, 
and alſo that of the like qualicy with the re- 
ſpondenr , of theſe three conſticute your firſt 
Rule of Proportion ; then find which is your 
Diviſor, according ro your Rnle pag. 5 5. and 
proceed to find the tourth in proportion. 

Then for your ſecond Rule of Three, take the 
other of the rwo Numbers ro which the queſtion 
is annexed,and }<t that ask the queſtion;take alſo 
the Number of like kind , =% the fourth Num- 
ber found in the firſt Calculation ; judge which 
15 your Diviſor, and work accordingly ; the laſt 
Quotient will be the ſixth Number, or the Num- 
þ2r ſought, 


Example. 


If a Trench be 20 Perches in length, and 
made by 12 Men in 18 Days; how long ma) 


that Trench be, that ſpall be wrought be 48 Ment 
an 72 Days? 


Here 


1 
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Here the queſtion is annexed to two of the 
five Numbers, viz. 48 Men and 72 Days; now 
according to the foregoing direRion, take one of 
the two Numbers inquiring, 48, and ſay, 


Aten. Poles. 
As 12. . 20 :: 48 
20 
I2 Y96e( 80 the fonrth 


_ Number ſought. 


Then take the other of the two Numbers in- 
quiring, and fay , 


Days. Poles. 
As 18 . $80 :: 72. 
30 


18) 5560 ( 320 the ſexe 
36 Number,and 
— anſmerof the 


00 queſtion. 


If 6 Lighters bring 60 Tauns of Ballaſt in 5 
ke many Tun will 1 5 bring it 12 ? 


6. 60:2: 15 . 150 


F - IO 2: 12 5 360 the fixth Number 
ſought. 


I 
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If 4 Mantravel 160 Miles in 4 Days, when 
the Days are 10 Hows long ; 5n how many Days 
will he. travel to95 Miles , when the Da) ard 
14 Hors long * 


160 . 4 :; 195 
- 4 


160) 786 (4.875 the 4th nmber, 
- 1400 
1 200 
| Boo 


O. 


10 ! 4.875 : 14 


To 


14) 48.75 ( 3.48214 the ſixt number,anl 
67 anſwer to the queſton, vil, 
T15 3. Days, 11 Hoars, 54 
30 FAMinutes, fere. 
20 | 
60 


—_— 


4 


When 2 Queſtion is ſtated in the Double Rult 
#f T hree , ſo that there is but one Number in- 
guiring , ; 

. Firſt, take that Number, and letir ask the} 
queſtion in the firſt Rule , take alſo the Nome 


.a A oa a am a. 


Js 


nd 
IZ, 
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of like denomination , together with the Num- 
bes joyn'd to that of like denomination ; and of 
theſe three Numbers couſtiruite your firſt Rule 
of Proportion. F ; 
Secondly, let that Number which was found 
in the firſt Operation, ask the queſtion in the 
ſecond , then take the Number ot like denomi- 
nation tot, and alſo the Number joyn'd with 
that-like Number ; of theſe three is your ſe- 
cond compounded z find your Divilor, and pro-. 


ceed ; the laſt quote exhibits the Anſwer, 


E xample. 


If 4 Crowns at London make 2 Ducates at 
Venice, and 8 Ducates at Venice make 20 Pa- 
tacoons at Genoa ;; how many Patacoms at Genoa 
will make 12.0 Crowns at London ? 


Cr. Duc. Cr. Duc. 
Firſt 4 . $-::\130-, 60 


Duc. Pat. Duc. Pat. 
Second 8 . 20 :; 60 - 150 


£66] 
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__ the $ quare Root. 


C— 


X Squarei is a plain Superficies Wl with 
four right Lines @t equal length, the Angles 


alſo; are quit}, beirip all righr "Ange, as 
(abcd ): £ 
a .\.S 


The meaſure of a: Square is by a Square, 
that is , when it is known how many Squar 
Inches, Feet or Perches , 1s. contain'd in any 
Superficies , the Content or Area of the ſai 
Superficies is then ſaid ro be known. Andit 
4 >quafe, it is found by multiplying the len 
by the breadth , which being equal, it is ca 
Squaring of a Number , and by the Learnel 
Dr. Pell, Iwoolorion, 'and the ProduR 0 
Area is the ſecond Power ; now the She - 


: 


th 
les 
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ſuch a Square is by Geometricians called a Root 
or the fir # Power. 


Let the Side a b be 222 Inches, Fett, or Pereber, 
&c, 222 : 


492 84 the Area or q, Number. 


Now having the Area of a Square or Square 
Number given, and the Side or Root be requi- 
red. 

This is called the Extra#ion of a Square 
Rvt , and alſo Evolution of the ſecond Power.. 


Let the Number be as before 34928 4- 


The firſt thing to be done in the Extrattion 
of a Root is punRation , or pointing the Num- 
given ; which is thus done , firſt ſet a point 
over the Unite-place , and omitting one point 
every other Figure thus, 3492 84 ; . there be» 
ing three points inthe Number, inuaates three 
eS.1n the Root 


+ To proceed then, enquire the greateſt Square 


Number contained in thoſe figures, under the 
rſt point on the left hand; the greateſt Square 
derin 34 is 25 , whoſe Root is 5, which 
place in the quotient for the firſt figure in the 
Root, ſubdu&t its Square: out 'of 34, and ſet 
the Remainder 9 AT as in the Example. 
( 2 Ex- 


Of the Square 'RotP. 
Example. 
349284(5 
23 


9 


The firſt 6gure in the Root thus found, 
the reſt are found by Diviſion; for a Divi. 
dend bring down the fgures under the new 
point , and poſtpone them to the laſt Remain. 
der, and the Example will ſtand thus, your 
Diviſor being double the Root found, 


349284( 59 


11 
| Theh I proceed to Divition, always ſupps 

ſing the laft Figure in my Diviſor ſtanding unde 
the laſt ſave one in the Dividend , the Numbe 
to be ſubdued from the Dividend muſt alway 
be the Square of the Jaſt Figure in the Root, 
and the Diviſor wy yo by the laſt Figur 


in the Root, ſo added together as in this 
ample, viz. ſo that the Unite-place in the !a 
Number ſtand one place further co the ri 
hand. | | 
Nine times the Diosſor 99 
[ 


And g multiplied by it ſelf =— 


8 
981 
Whi 


NED ho = - = 


l 
r 
\ 
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Which being ſubducted from the Dividend 
will remain 11, as part of a new Dividend, to 
chem bring down the rwo next figures, and the 
Example will ſtand thus : 


349284( 59 


The Diviſor as before is double the: whole 
Root found , and for the Number to be ſub. 
duſted, after you have made enquiry how many 
times the Diviſor will be found in the Dividend, 
it ſo placed as aforeſaid, it will here be found 
once , then place x in the quotient for the third 
figure in the Root, the Number to be ſubdued 
will be as before, and the Example will ſtand 


thus : 


349284( 591 
25 


10) 992 
981 


_———— 


118) 1184 


The Diviſor multiplied by the {aſt Figure 
found, and the Square of that Figure placed as 
before direRted, 


F 9 ReR- 


%© of the Square Rodb, 


Rellangle ———————— 118. 
Square — terre nr—_— l 
1181 


1181 ſubdntted from the Dividend 1184. | 


————_ — 


There will remain but ———— 3 


Which ſheweth the Number was not a Square 
Number, but if you delire to have it further, 
add two Cyphers to the Remainder for a new 
Dividend , double your whole quotient for a 
new* Diviſor', and you may have as many De- 
cimals as you pleaſe, | | 


Tabuli 


© w 2 2 3 


li 


" Mod 
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Tabula Laterum Quaara- 


foruin ab Unitate ad 200. 
HA- 
Fa Latera, 
TT | 1,00080,600008 
2 | 1,41421,356237 
3 | 1,73205,080757 
4 | 2,00000,000000 
+ £ 97000 
__6 1 2:44948,974278 


; 


| 2,64575,131106- 


2,82842,712474 
3,00000,8900000. | 


3,16227,766017 
3,31662,479036 
 3;464TO,161514 


[3.6055 54127546 
3374165 3738677 
3,87298,334621 


4,00000,000000 | ; 


4,12310,562562 
$24864007708 


—_— —— A. 


"72 


&F the- Square Root, 


Tau 
arata, 


I9 
20 
21 
22 
23 
2 


IEEE —o—_— 


25 
26 


27 
28 
290 
1 302 
31 


Latera, 


435889894354 
447213,595500 
4458257,5694.96 
469041,575982 
479583,152331 


| 4:89897,948556 


5,00000,000000 
5,09901,951359 
5,19615,242271 
5,291 50,2622 I3 
53385 16,480713 | 
5247722557505 
5356776,436283 


| 565685 ,424948 


537445 6,264654 
3 ,83095,189485 


| 5,91607,978310 


6,00000,000000 


6,08276,253930 
6,16441 490997 
6,24499,799840 


| 63245535 32034 
| 6AS3IZ423743 


6,48074,069841 «| 


of the Square Root; 


73 


—— - 


——— 


\ Latera.. 


1655743852430 


6,63324,958071 
6,7082 0,393 250 
16,782 32,998313 


16,85 565,460040 


6,92820,323028 


7,00000,000000 
| 7,07106,781185 


7,14142,842854 


T2 II I0,255093 


7,2$010,988928 
17:34846,922835 


7,41619,848710 
748331477355 
7,54983,443527 
7,61577,310586 
7,68114,574787 


7,$1024,967591 
7,87400,78740 I 
793725393319 
8,00000,000000 
 $,06225,774830 
$,12403,840464 


774596669241 


mt —_—_ aa 


Latera. 


8,185 35,277187 
8,24621,125124 
8,30662,386292 
$,36660,0265 34 
8$,42614,977318 
8,435 28,137424 


$,54400,374532 
602 32,5 26704 


& 
| 8,66025,403784 


8,71779,788708 


8,77496,438739 
8.83176,086633 


| $,.88819,441732 


8,94427,191000 
9,00000,000900 
9,05533,513814 
9,11043,357914 
9,16515,138991 


9,21954,445729 | | 
9,27361,849550| | 


9,32737,903 309 
9,38083,151965 


| 9,43398,113206 


9.48683,298050 


_of the Sqhare Re Root, 


LES” Y 


Latera, 


——_— G—_—_— ———— — 


; 9,64365;076099 


| 969535971483 | 
* - 9474579434481 | 


| :9,79795 1997 I13 


+ 9484885 ;780180 ! 


- 9,89949,493661 


10,04987,562112 
10,09950,493836 
10,14889,156509 
10,19803,902719 ; 


10,44030,650891 


| 10,48808,848170 


10,53565,375285 


] 10,58300,524426 


10,63014,581273 


| "95493920147 
"| 9,59 1664304663 


9,94987,437107 | 
| 20,06000,000000 


IO 24695 076596 
| 10,29563,014099 
-110,34408,043279 
| 10,39230,484541 


16,67707,825203 | 


75 


"| 
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Tae 
dyata. 
II5 
1.16 


| 


Latera. 


10,72380,529476 
I0,77032,961427 
10,81665,3282639 
10,86278,049120 
10,90871,211464 
10,95445,1150T0 
I 1,00000,000000 
11,045 36,101719 
I 1,0905 3,650641 
I1,13552,872566 
11,1803 3,988750 
I 1,22497,216032 
I1,26942,766958 
I1,31370,849898 
I 1,35781,669160 


11,40175,425099 


| 11,53256,259467 


I 1,57583,690279 
I 1,61895,003862 
I 1,66190,378969 
I1,70469,991072 
11,74734012447 


© Of the Square Root, 


TT 


Oua- 


drata, 


——— —— 


139 
140 
I41 
142 
143 
144 


| 


Þ 


Latera, 


11,78982,612255 
11,83215,956620 
11,87434,208704 
I1,91637,528781 
I1,95826,074310 
I 2,00000,000000 


j 


12,04159,457879 


| 12,08304,597359 
12,12435,565298 


I12,16552,506060 


1] 12,20655,561573 


12524744287 1392 


x2,28820,572744 | 


12,32882,800594 
12,36931,687685 
12,40967,364599 
12,44989,959799 


12,48999,5 99680 | 
12,52996,408614 | 


12,56980,508998 


| 12,6095 2,02 1292 


I2,64911,064067 
12,68857,754045 


_| 12,72792,206236 


— 


——. 


LE—_ 


 — 


—_— —_ 
— 
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. Onua- | & 
F> 0 Latera, 


| —————_— 
COLESIInm—_ _ ———— ———  —— 


163 | 12,76714,533480 

164. | 12,80624,847487 

165 | 12,84523,257867 

166 | 12,88409,872673 
167. | 12,92284,798332 

I68,, I 2,96148,1 39682 

I.69 | 13,00000,000000 

| 170 | 13,03840,481041 
I7I 4 13,07669,68 3062 
| , 24 1487,704860 
173 13,15294,643797 
13,19099,5 95.827 

175 -| 13,22875,655532 
176 | 1.3,26649,916142 
177 | 1339413469565 
178 | L3,34166,406413 
| 179 |13,37908,816026 
180 | 13,41649,786500 


181 | 13,45362,404707 | 
182 | 13,490735756323 
183 | 13,52774925847 
184 | 13,56465,996625 
185 | 13,60147,050874. 
| -| 186 | 13,63818,169699 


þ 


drata Later ad, 


187 113,67479,433118 
188 | 13,71130,920080 
189 |! 3574772,708488 
190 |13,78404,875209 
I91 |13,82027,496109 
192 |13,85640,646056 
193 |13,89244,398945 | | 
194 |13,92838,827718 | 
195 |13,96424,004377 
I96 | 14,00000,000000 
| 197 14,03566,884762 
198 [14.07124,727947 
I99 | 14:10673,597967 
| '200 | 14,14213,562373 


_ 


The Uſc'of the precedent Table-is princi- 
pally for the eaſe of rhe induſtrious Artiſt , 
when he hath the ExtraRtion of a Square Root 
n the Solution 'of any Queſtion , It is but 
lecking the given Number in the Table , and 
juſt againſt ie he ſhall find -the Root, By the 
$a ſuccedent 
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ſubſequent Examples will it plainly appear,how | 


uſeful ſuch a Table to. 1 000 Roots would' be 
in quadratique Equations., and in the Cubes 
alſo , which (were there incouragement given 
ro the Sor;s of Art) I doubt not but ſome in- 
genious Perſon would enrich the World there. 
with ; theſe being long . ſince Calculated by 


Mr. Henty Briggs of Oxford, and given me | 


by my honoured Friend, Mr. 7obn Collins, 
his deſire being to have them made more 
publick , and the conveniency of ſuch a Table 
(before mentioned) ſhewn, by ſome Exampleg 
upon this, 


Of Quadratique Equations. 


Mr. Dary, in his 5ſcelanies, chap. 8. faith 
to this, or the like purpoſe : 

1. When. an y Equation propos'd is :nkbul 
with Valpar Frattions , let it be reduced to itt 
leaſt Terms in whole Numbers, if poſſible ; if 
not, let it be browght to uts leaſt Terms m Deci- 
mals. 

2. Ir is evident from divers Authors, That 
if any Quant ty ſhall be ſigned — , then the 
Square Root, or the Root /t any even Power of 
ſuch uantit) ſo Fer 'a, tr inexplicable', for + 
cannot be generated from any Binomials that _— 
be equal. 

TT Fu Buadple 

— 9 being a Negative can-be- made 'of no- 

thing (if. taken as a Square'Number) but+ * 


F Of the Square Root, Fr 
and — 3 , Which Roots are not equal, they 
being neither both Affirmatives nor both Nega- 
tives. - 
3- When you have cleared the Equation by 
the Second hereof ,. and that. the Co-efficient 
in the higheſt Power is taken away, or be 
Unity , then will quadrattque Equations reſolve 


' themſelves into the four ; following Compen- 


diums. 
4. Let your Equatien . be fo reduced, that 
the higheſt Power ſtand on the left (ide alone, 
the ſign + being always annexed, or ſuppoſed 
to be annexcd, |; 
« 


Example, Queſita a. 
Firſt Equation," | 
| aa=-ba-h-r | 


© 2b /+4bbþr=4-2 
þtb—y/-1-:bb-|-r=— 4 


' vecond Equation. 


-44=- ba—r 


OO Þtbþ /ibb-r=-| @ 
2b6—y/4bb—1r=-| 


rr nn —_— 


—— 


-—-ibb—r 


G Tkird 


8 Of the Square- Root, 
|: tp Equation. 
laa==—=ba-r 


th t/L2bbl-r=d-6 
YET Bf wrt 


Oo + tbbhe 


Fourth Equation; 


| aa=—ba—r 


—_——— | ————— _————— 


Yb +thb—r=—3 
—b—/ 1 ibb—r=—s 


— —@ —_— 
LE —_— 


TT 


Illuſtration by Numbers, ueſita a, 
Firſt Equation. 
+aa=d-6a+27 


1 "ab 26=—aAndenty 
þ-3—4/36=—4 And a=—3 
+9 
"PYIY 


— — 


36 


Prof 


SS 


hn 


[\ . Of the Square Kt: 


Prof of the Affirmative, 
The Square of 9 — 81 


— 
- 
- 


BJ 


Six times the Root = 54 
To which add 27 +{ 


: 81 
Which was to be proved, 


Proof of the Negative. 
w__ ew. 


—=? +6 
+9 —18 
+7 
+9 

Example 2. 


aa=-]-844-46 
+q+y/+62 = 7:874 


4 
j-11.874=-]-4 
+ 4=v+62=—7.74 
944 
_ —3874=4 
4-62 


G 2 Sorond 
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Second Equation. 
Example 1. 
|-aa=-|-184—17 


494-/ 4643-1 8 
7-9 


+ 19=84 
J-9—y-|-644-8 
= - = 
—— -|-I =4 
64 
Example 2, 


J-44=--I44—46 


+75-v-3=1.73205,080757 


7 
6.732<T= Fi 
dp —+/-3=1.732 
; 7 
1-49 5.268 D=a 
+ 


þ 


cd 


Px | ; | 
' F\ of the Stare Root, 85 


Third Equation, 
Example 1. 
44 =—1 24---108 


"TWIT 44=13 


--6=8 
—6—y/-|-144=—1 2 
+36 m——_— 
108 —18 


144 


Example 2. 


HA—=—2Oatg4 


—— — ——— — — 


—1o+y/+194=+13.92838,327718 
—10 


— — 


-3-92833,827718 =4 


L———_— —C— md 


—T0-y+194=—1 3.9384 > 


— __— PO. ; 
100 RT 

94 — 3,92 $4. > 
194 


3 


G 3 Fourth 


Y- of the 'Square Root, 
Fourth. Equation, 
Example I. 
Saa=—I04—9 


rr ry POR 


—+-/+16= +4 


Example 2- 
lata =— 164— 36 
—$4-/+28=+5.29150,2622 Fs 
—B8 


— 


—2.70849,737787 


—8—\/+28=—5.2915< 


 r__— — — 


+64 mm ———_——_ 
—36 —13,2915 =4 
' <+-28 


But 


+41 FE.i}t 


Q mm. [1 mw) 


- 1 

TIN of the Square Root. 87 
But if in a Square Equation there happen to 
be- a Coefficient annexed to the higheſt Power, 
it is reſolved by transferring the Coefhcient 
with the Sign of Multiplication to the other (ide, 

Admitting the Equation be 
244 —=+64-+-8 

Then the Coefhcient 2 being transferred (as 
before direted ) they will ſtand as in this 
Example. 


. - 


Firſt Equation. 


244==i+64-[-8x2 


+-25 


The Root of +2 5 being +5, then is +53 

; = 8, and 4a=-+4, the , Aﬀirmative Anſwer. 

And +-3—y5 Is =—2, and 4=—7, the Ne- 

- | gative Anſwer, 

7 The Proof 4s eaſe : 

-4 Firſt, it. 4be = 4, 244is =+- 32, and $4 is 

=-+24, 10 Which -|-8 being added, the Sum 

532 which was to be proved. 

| Again, a=—1, then :a4 is =—2, whereto 
+38 being added, the Sum i3 =+6, which alſo 

was to be done, 


at G 4 Second 


88 


Now +13 + the / 121, viz. +11 is 
==+-24, the 2 whereof is =+6=4, and as 
=26, and 4aa=+144, +264=+156, 
to which if —12 be added, the Sum will be 


Of the Square Roos. 


Second Equation. 
{A&= +204 —12X4 


+13+4/121=-44 
<MP3—=/131=-46 


: RY 


-+-1 44 alſo. 


Apain, If to +13 you add — the y/ 121, 
v8, —11, 44 Will be =+2, and conſequently 
+ 4=—+3;, 444 Is then =+1,, and +26 
—=-+13, tO which add —12,'and the Sum is 


—-+1, Which was to be proved. 


Third Equation. 
AAZ=—6al-32x5 


—3Þy/169=+ 54 
—} —y/I6g=="54 


R 


Of the Square Root, 


— 3-|-13 =-|-54, here 4=-|-2, gaa= 
4-20, —64a4=—12, to which add 32, the 
Sum is alſo -|-20. 

Again, —3—13=—16=—54, and a= 
—3.2, SJaa=51.2: Alſo —64 bein 
| --19.2, to which add -}-32 , the Sum is — 


89 


—8 


+2 


| -—FI.2. 
Fourth Equation. 
2AA=—1C4—YX2 
—/g=—24 
__——y/ yen. 
is +25 
aq —16 
5 — — 
be "9 
—$5--3=—2 4, then 4a=—1, —104=-þ10 
I, 
y 244—-|-2 
l —4—}=—24, then is a=—4 
—10 
—A=—4 +49 
_ — 8 
-|-16 "+32 
| 2 
732 
Which was to be done, 


Wote, 


90. Of the Square Root. FJ. 


_- Note, Always where there is no Sign annexed 
to any Term 1n the Equation, the Sign... 
is ſuppoſed to be annexed, 


I have been the larger in theſe Examples, that 
the .young Avaliſ# may with the more eaſe ap- 
prehend the ſeveral kinds by this variety , in 
ſome of the ſurd Roots 1 have on purpoſe omit. 
red the laroe number of Places, four or five 
being ſuffictent for uſe in moſt caſes , but if any 
delire to be more exaR, he may take them as 
far as he pleaſcth, or the Table doth exhibit.” 


| [91] 


Of the Cube Root. 


He Cube is a Solid, and hath three dimen- 
lions , length, breadth, and depth , and is 
inctoſed by lix plain ſquare Superficies. 


2 xample. 
a b 


c FE 


h | 
> 
us F 
Let the Side a, b, or c, d, &c, ber125: To 


find the Content in Solid Feet or Tuches, i the 
Involution of the Siag or Root, Thus: 


125 15625 
I25 I2F 
625 78125 
250 31250 
125 15625 
15625 195 3125 TheSolidity. 


And this is called the Third Power. The 


b 
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The Evolution hereof, 'is alſo termed the 
Extra&tion of the Cube Root , wherein obſerve 
firſt your punation, omitting rwo, point every 
third Figure, 


Example. 
71953125 


The firſt Figure in the Root is found by ta. 
king the greateſt Cube Number , contained 
in the Figure or Figures that ſtand under the 
firſt Point towards the left hand , here 71, 
whoſe Root 1s 4, therefore that 4 muſt be placed 
in the Quotient as the firſt Figure in the Root , 
and the Example will ſtand thus : 


7195312504 

Then the Cube of 4 is 64 , which ſubduct 
out of the firſt Figures, and ſet down the re- 
mainder it any be. The firſt Figure found in 
this peculiar manner, the reſt are found by Di- 
vifion thus : The Dividend conſiſts of the re- 
mainder, it any be, and the three Figures under 
the next Point poſtponed ; the Diviſor is always 
three times the Square of the Root , and three 
times the Root it ſelf : Theſe two Numbers 
being ſo to be added together, as that the Unites 
of the firft ſtand over the Tens of the ſecond, 


Three times the q. of the / = 48 
Three times the / = 12 


— —— 


Diviſor 492 


Then 


2 
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Then will che Example ſtand thus : 
71953125(4 
64 
ems | 
492) 7953 
Then proceed to Diviſion, always ſuppoſing 
the laſt Figure in the Diviſor to ſtand under the 
haſt ſave one in the Dividend , and enquire, how 
many times 4 in 7 ? place 1 in the Quotient. 
Then for your Number to be ſubdued out of 
the Dividend , it always conſiſts of three Num- 
bers, v4z. 
Three times the q. of the firſt Figure = 48 
Multiplied by the ſecond f 


Produd of ti firſt by the ſecond 48 
3 times the q. of the ſecond by the firſt 12 
And the Cube of the ſecond 1 


The Subducend 4921 
7195312541 
04 
492) 7953 The q. of 41 = 1681 


4926 | 3 


3032 q of 41x 3 = 5043 

Then for a new Dividend , bring down the 
three next Figures, poſtponing them as betore. 
The Diviſor thrice the q. of the / 41 = 5043 

And three times the y/ 41 = 123 


—  _—— 


FO5F3 
W hich 


7N 
94. Of the Cube Root. : 


Which being ſet on the left hand the Divi 
dend , ſtands ghus : 


7i9531z5(415 
64 
492( 7953 
4931 


— 


50553) 3032125 


Then enquire, how many times 5 in 3o ? you 
will find 5 t1mes , which place in the Quotient, 
Your Subducend is 25 betore , 


3 times the Square of 41 x 5 = 25215 
3 times the Square of 5 x 41 = _ 3075 
And the Cube of 5 — 125 


The Subducend 2 5 5 2 275 
Which being ſubdued from 3 3032125 


There wil remain 279750 


Which ſhews the' Number was: not a Cube 
Number , it you add three Cyphers, and work 
as before, you may have as many Decimals Fra- 
ions as you pleaſe. 

In this Extraton I have not taken the ſame 
Number the Cube firſt mentioned did produce, 
but by adding another Figure,made the Number 
greater, that it might take jn all Caſes ; bur in 
the following Extra&tion it is explicated. 


1953125 


Of the Cube Roos. g5' 
ig953125 (125 


. I 


33 )0953 
728 
4356) 225125 
225125 


— 


O 
Three times the Square of the Root = 3 
Three times the Root is alſo = 3 


The firſt Diviſor = 33 


Three times the Square of 1 = 3 
2 


Three times the Square of 1 x 2 = 6 
Three times the Square of 2 x I — I2 
The Cubeof 2 — 8 


The firſt Subducend = 728 


I'2 
I'2 
144 
3 


OO — 


Three times the Square of the Root = 432 
| Three times the Root = 36 


C——_ _—_— 


The ſecond Diviſor = 43 56 
Three 
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Three times the Square of the / 12 = 432 
' 
Three times the Square of 12 x 5 = 2160 
Three times the Square of 5 x 12 — 9gooa 
The Cube of 5 = 125 


— —C 


The ſecond Subducend = WE Fl2g 


Tl 
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Of Simple Interefs. 


HHL— _ 


Js 


Ueſtions in Simple Intereſt are wrought 
by the Double Rule of Proportion, 
wherein five Numbers are given' tg 
. find the fixe. | a 
And if you pur P=100 Principal, 'and T 
for Twelve Months, G=6 /. the Rate of Inte- 
reſt, and p = any other Sum greater of lefler, 
r= any other Time (above or: under Twelve 
Months) and alſo g = to the Gain thereof at 
that Rate. | 

Then if any one Term of. theſe ſix be un- 
known , it is explicated by the other five (like 
Symbols having the ſame denomination) as in 
this Equation. | 


PTIg=piG 


That is the Fa&t of 100 7, multiplied by one 
year, and that Produ& by 6 the Intereſt of 
25 1. for 4 years, is equal to the FaRt of 25 mul- 
tiplied by 4 years, and that Produ& by 6 the 
Intereſt of 1 00 1, for one year. | 


H 2 Example, 


Of Simple Intereſt, 


" Example. | 
— 9" ="27 
PELIY ho be: SW 
Ys ' 4, 190 
[—* 1 G==+ . 
600---- 600 

Which was to be proved. 


' Now foraſmuch as.the uſaal Queſtions of 
Simple Intereſt, are propoſed from a Sum pre- 
ſently due to the Gain thereof, & contre , it 
will be requiſite you put A = the Amount of 
a Sum, forborn or due hereafter, and ghen you 
will have A=p-|-g, as in the former Equation, 


E xample. 
P. £4. PG 


As 1001n 1 to 106 


So 25in4to 31 =p gp 


From the precedent- Analogiſm will ariſe 
theſe four Propolitions. 


| Prop. I. | 

A Sum preſently due —=p, being forboyy a certain 
rime=—t,' at acertain rate = G, per Cen 
per Annum ;' Q, the Amonnt = A?! 


 Equz 


i 


£4il 
ent 


Jud 
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| :G 
Equation A — = + þ. 
Thati is, the given Sum multiplied by the given 
Time, and that Product again multiplied by 
the given Rate -of Intereſt , the laſt Produ& 


divided by the Principal, viz, 100, In the. Time, 
viz. I, exhibits the Gain of "that Suin'in that 


Time. 
" X Illuſtration, nels » 


Quef, 1 r. 25 !. being forborn 18 Months, At 
6 per Cent, per Anmum., what doth it a- 
mount to ? 


P= 100 37.5 
I 2 6 = G 
PT= too )225.6(/ mas 
_ LOR 
ag =A ori 
The Anſwer being 271.5 s. the Amount 


that time, 


Lueſt, 2..1f- 175 1. be forbarn- for 71 
at 6:per,Cent. per Aunnm, Simple _ 
_ i$:amonut t6Gat che end of chelaid 
Ume £ 


H 3 175 


foOL Of Simple Inteveſt. ; 


75 =P 
I =0e | 
vel bl 1225 
I | 6 —= G 
- | TP=100) 73.50 
= | 7s =p 


— — 


"The Anſwer = 248, 5 Thatis 248 /. 10 5, 
Prop. 11. * 


A Sum of Momey— A , due at 4 certain time 
hereafter —t, at 4 certain Rate of Intereſb 
= G, per Cent. per Annum. Q. The pre- 
ſent worth — p y | 


Equation, p = ATE 
qua * pP=4 PG 


That is, the Fat of the Amoynt multiplied 
by the Principal ,, x00, in the Time, vx. 1 
Year, d ided by the ſaid Principa] multiplied 
into the ſaid Time.,-more the Rate of Intereſt 
multiplied into the Time of Forbearance, .the 
Quotient: is cqual ro.the preſem worth, 


Example. 
nefF.1; If 2481; 10 5, be due at the end of 
. F-yeats, what is«r:worth in ready'money, 
i diſcampring / Intereſt, ar 6 per Cenr, per 
Arnnzm. if ! 
% 7 =6 


\ 


- Ja 


e 


oy 


5D (&.. - 


of 
3 


of Sinqple "intereftc) | as 


2, =Xt .»% - 8.5 = A 
1 6=G6" ,* . yoo=PT 
POET O14 239] 1 — 
66-09864" haps MAJ IBS C19 =p, 
PT=106 > 4 45% 85... : 
mul Tp 26H bur 1fRt tonvinm” 
$ 4 dt 2Z $44 | , - 2438 
4 | wo "9 20 
The Anſier is.175 L. 


Auf 2, If g504. —_—_ at the end of T2 
years, \iwhat ig. 44 worth-in ready- my; 


9 per Cent. po, Annan Simple Intereſt 2 
12=te ggo= A: : 8 
=G loo = P 8 
'108, = 208) 95000(456.7307 
PT = 100 1180 
— 1400 
208” | 1520 
640 
'* 1600 


95 = 
The Oren {94%2 1 mw 
-: Prop. IT. x&- dano 


»} 1 
A Sum dg due'= Pp, \ brig hero 
4 time unknown =t, 45d nwveeticuts acer- 
tain Sum — A, at;a Rate of Intereſt = G, 
per Cent. per Annuws. Q. the Time of for- 
bearance = t? 


. H 4 Equa- 


| . 
_ That is to ſay; the Amount leſs the Principal, 
ſo increaſed ,” "multiplied *by 100, and x 
Product divided* by the Fa& of the. before 
mentioned Principal, and Rate of Intereſt, 
quotes the Timg of forbearance. 
" * ample. 
:9uft.)1i- If 155 1 hath been forborn till with 
'z rhe"lteieſt-ar'6 per Cent! per Anmm \t is 
increaſed"tohe 248 1, 10 5: 2. How long 
_ hathic beenforborn? 


175 =p -. 32485=A 
Koen Mono! 0s =p on 
| 1050 x . 73.3 =Sw-f 

OS 41 | too=PT, 


Jogo )7350.0(7 =r 


COOO 


(50 ; 1The Anſwer IS 7.;YEUrSs * - 


peſt. 2, If 25 Lthath beefi forborn till it is 
| _—_— to 27 /. = + per Cent. per 
+ {Lunn \Symaple- Intereſt; ©! 115 What tine 
--51t ſounerenſeds = wo ood 
} ys ; ; $7. $5 -# 

d Ga As I ky þ G17. 1 = 


> 50 27125 


- 


Of Simple Intereſt, ras ' 
27.25 0 : 
25 - no 
1 2.25 I& 
| 100 mm—cns © 
ws 5 , 
ifo).225.00( 14 | 
750 


Sitio 45) — hp 00 | FS Ro a 
-+ The Anſyer 1 yearandan half, 
a Prop. I'V. 


A Sum of Money =p, being forborn 4 certain 
time — &, andat the end of that Term did 
amount toaSym — A, Q. At what Rate of 
Intereſt ? 


Ly » 1 


Equation , 


Or from the Amount ſubduS the Principal, 
and the Remainder multiply by x oo , that Pro- 
dud divided by. the Principal multiplied by the 
Time, . the Quotient will be, = G the Ratg of 
Intereſt, per Ceys, per Ann. cal 


+ 'I lluſtr ation. | 
Queſt. t. "If 250 1, forborn 3 yearv and 6 
\ months, did amount to 3241. > 5.6 d. at 
What Rate of Intereſt did it (o increaſe ? 
250 


250=Pp 824-375 =A 
1250 -- 74-375 = A—p 
750 _ } 
875 875 )- 7437-5 (8:5 


The Anſweris 84. Tos. 


ef. 2. If 175 1. being forborn 7 years, did 

"bo to 2483 1. 16s. what Rate of Simple 
Intereſt ' per Cen, per Anim Was It ac- 
compred at ? 


9 |. | 248.5 
222 8 Wk 175 
10325 735. 
100 
1225)7350.0(6=G 
©COOO 


The Anſwer is6 }, 


If one month be taken for the =£ of a year, 

the buſineſs of Intereſt and Rebate is very 
eafily performed by a ſmall Table of the A- 
mounts of 1 /, for any number of months, 
not exceeding 12 ; Which Table is made by 
this Analogy, 100.106:; 1. 1,06, 


4 
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oo 


RR 7 able of the Iureaſe of 
| I 1, at 6 per Cent per Ann. | 


I Value. | '$ Value. 
_ S| 

12 1.06 6Þ1.03 
II | 1,055 T1] 1,025 

IO'| 1,05 4 441.03! | 
9 Les | 3] 1.015 
1.04 2] 1,01 

7-4 1035 | | 11,005 | 


If the Queſtion be of the Amount of any 
Surforborn any number of months, ar 6 per 
Cent. per- Annum, multiply the given Sum by 
the Tabular Number for that time, and the 
ProduR anſwers the Queſtion. 


Example. 


If 125 4. be forborn 10 months, what will ir 


amount to? ""» 
The Principal = 125 


The Tabular Number for 10 months = 1,05 


625 
1250 
131.25 


The Anſwer is 131.4 5% * 
| If 


208 Of Simple Intereſt, 
If the Queſtion be only what is the Intereſt 


of any Sum for any timezthen multiply the Sum 
for that time by the Tabular Number lefs ar 


Unite, 


Example. 
What is the Intereſt of 125. for x 0 months ? 


| | The Principal = 125 
The Tabular Number leſs an Unite = .o5 


| 6.25 
The Anſwer is 6 /. 5 5. _ ſupra. 


For Diſcompt or Rebate af any Sum tobe 
forborn, the preſent worth.is found by dividing 
the given Sum by the Tabular Number. 5 


Example. 


What is the preſent worth of 1 31 U. 5 s. due at 
the end of 10 months ? 


1-05 )131-25(125 
26 2 


* Fc 


© 
The Anſwer 1s 125 1. 


But if any deſire to be more exa&, let him 
multiply the Intereſt of x /. for 1 day (which 
is 
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is .000164384) by thenumber of days, and 

Yoar Produ&.by* the given Sum ; and the laſt 

Product will be the |) for hat Sum for- 
born the time given: - 


What 1s the . Intereſt of 125- 'L; forboxn, from 


the Tenth of March to the Tenthiof January 
tollowing, viz. -395) days? 


0001643 3g 
. $0 5- 


821920 
4931520 


—C—— 


e0F0137I20' 
125 


ajocbeds | 
T00237424 
Anke laid 


| 6. 26714000! >! 
The Anſwer is 6 l. 5 5, 4 fere. 


Diſcompt is performed by. Diviſion, 258. get 
the Amount of 1 /. for the time required , ge 


which divide the given Sum, and the Quore i i 
the preſent worth, | | | 


: 
/ 


of 
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= 
Of. Mean Time. f 
It hath been a cuſtome amongſt Merchants, 
in their Contracts upon Sale of Commodities, 
to agree upon divers times of payment, as 
ewo three-months, tliree [ix-months, &c. Now ; 
ro finda time between theſe, wherein the whole | * 
Sum may be paid at one entire Payment with- 
out detriment to either Party , the ſubſequent n 
Table doth (hew upon the firſt inſpeRion, l 
i tc. , / 
| A Table for Equation of Time. E 
fors L:5f] ja ts 2j| fris 2.5]| jr1s 3 (l 
21s 3 215 4|] [2 is 5 215 6 pr 
31s 4.5}4 131s 61{ [31s 7.5}| [315 9 to 
| [4's 6 |{-j4is 8]] [4is1o 41S 12 1 
8 7.9 3.51510 F1S 12.5|[Sigls15 IL 
6is o& 16is 121] *[6 is 15 61s18 of 
718 10.5j|- 71814 7 Is I 7.5 71S21 I 
$is12 $is 16\| 48 is20 8 i524] | 1 
lois 12.5)] [gisr8]] [ois 22.51] [go is 27 
ils 3+-5[|- {ttsigff-fals 4-5]| [is F 
21s 7 21s 8 42159 | 2 15 10 A 
3is 10.5j[ [3 is12 3is13.5 3is Ig 
| ,14is14 || l41516|][4is18 4 15.20 
[G]5 is 17.5 ll ws (5 4522.5 | [£2926 
 I61$2t | Sis 24] 61s 27 | 618 ;0) | 
[7 is 24.3] |7is 25] ÞÞis31.5]| [7is35 
$1528 815 32]] [$1536 | $13 40 . 
91s 31.51] j91s 36 915 40.5 9 18 45 
The 
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The manner of making this Table, is no 

ore than adding one Term tothe” given num- 
ber of Terms , and take half the Sum. 


Example. 
Is three four-monthis given, add 4 to 12 , the 
Sum will be 1 6 , halt that Sum, v5z. $ months, 
is the equated Time of Payment. 


This indeed is but an approxittiatfon, though 
near enough the truth for praftice. That excel- 
lent Accomptant Mr. Cofsns , in a Sheet Printed 
Anno 1665 . hath taught a more exaRt way of 
Equation : Simple Intereſt, prop. 4. Compute 
(faith he)' a the. preſent worths, and then by 
proportion, if all thoſe preſent worths amounted 
to the total of all thoſe Payments , what did 1 |. 
amount to in the ſaid time?' From the reſult 
ſubiralt an Unite, the Remainder is the Intereſt 
ef 11, for the time ſought, which divide by the 
Intereſt of 1 1. for ont Day, and the Owe i the 
Number of Days ſought. 


'Pxample. 


A Merchant ſold. Wines for, 29p L. 20d bath 
given the: Vingner three Cn by r, Pay- 


ment, 24%, th, pay 109 4, at the..cad of 6 
months , another at 12 , ST he tra 'o [. 


at +8 months end; the QueſtiaT'is, At what 
time may this Vintner pay 300 . together , 
(bent detriment ro himſelf or the Mer- 
—_—  :* 


1,06 
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1001. at & months is worth — 97087 
100 /. at 13 months is worth — 94.34 
. to04, at 18 months is worth — 91.826" 


"The preſent worths = 283.253 


283 


nf #t + EE 
SF. fois 97.685 ds _ 
d1ik) > 2316 7 30. FY 7 
| 900 
760 
48 8 "A 4 
496) 1008 (943 339 | 
RE M0 | 
Wh 420 
1020 . Hes 
1:09 ) 1.00.0 ( ts F no 
P 190. .- | 
$90... 
230 
620. 
66 -»« 


.3\ 


"1 
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$0095551 ) 300.00000 ( 1.059123796 


16 7470Q 
2 584350 
359730 
674770. 
I072040 
2228810 —__ 
2460390 
1943660 


ll — 
| gp— — DO 


240142 


The IntereſY of 1 /. for the time is.059123586 
The Intereſt of 1 /, for 1 day is = 000164384 


.0001643834 ).059123786 ( 359.6 
980858 
I589346 
19930 
The Anſwer is 359 days and a halt, fere, 


By the Table, three (ix-months gives twelve 
months for the equated time , which you find 
above five days leſs than a_year by this Calcu- 
lation, 
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_—— 


£4 Decimal Table of the preſent 
worth of One Pound , Quarterly Pay- 
ment , at 6 per Cent. per Annum, 
Simple Intereſt, for 124 Quarters, 


2985222 21 | 18.1365 33 
I.956095 22 | 18.888413 
2.913033 23 | 19.631907 
3.856429 24. | 20.367201 

4.786662 | | 25 | 21-094474 
5.704093 26 |21.813898 
6.609071 27 | 224525642 
7.501928 28 | 23.229868 
8.382985 29 | 23.926732 
9.252550 30 24616387 

0.110919 . 25.298981 

| 20.958377 ' 254974656 

F1.795197 26.64.3553 

| 12.621643 27.305804| 

I 3.437970 35 | 274961542 


15.041234 | 29.253979 
15.828636 29.890922 
16.606846 30.521837 


17.376077 31.146837] 


14244421  28.610893| |. 0 


— DM. Ob. a 


GO tw, GO 


[= nv» 


1 
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x [31.766032 | | 66|45.627833 
42 | 32-379529 67 | 46.125686 
43|  22.9874.32 68 | 46.611636 
14 | 33-58984t | | 69|47.113036 
45 | 34-186856| | 70] 47.600841 
16 | 34:778572 71 | 48.085103 
47 | 35.365082 72 | 48.565872 
48] 35.946478 73 | 49043199 
19} 36-522847| | 74|49-517133} 
$61 37294275 | [75 | 49:987721 
Ft} 37.660848 76 | 50.455010 
(1|38.222645 77 | 50.919048 
j3138.779745 78 | 51.379877 
141 39-332235 od 51.837543 
35 | 39-880180| | 50 | 52.292088 
6] 40.423658] | $1 |52.743556 
(7 | 40.962 742 32 53-191986 
$8] 41.497501| | 33]53-637421 
59| 42.028005 84 | 54.079898| 
$0] 42.554321] |_S5 | $4-519459 
61]43.076514| | 86|54-956140 
62143.594649] | 87 | 55389980 
65 | 44.108787 88 | 55.8210I4 
64 | 44.618992 89 | 56. 249280] 
65|45.125321 90 56. 674811] 
I 2 
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'91 | 57.097644 [IL 650356 
92 | 57.517813| | 112 |65+408763I|Th 
-93| 57-935349 | .| 113 | 65779820 
94 | 58.350287 114 ) 66.14.8824 
95 | $8-762658 | | 115 | 66.515796 
-96|59.172494| | 116 | 66.880760 
97 | 594579826| | 1171 67243736] 
98 | 59984684. I18\ 67.60474) 
99 | 60.387099 119 | 67.963814 
# 11001 60.787099| | 120 | 68.320956 
IOI | GI.I84713 I2I | 68.676196 
IO02 | 61.579970| | 122 | 69.02955}3 The 
L103 | 61.792897 | 12.3, 69.381047 , 
I04 | 62.363522 I24 | 69.7 30697 


_ a > cos WH” 


zo | 62-72 1873] |: 1k 
106 | 63.137972 IF rg 
1074 62.521849 | Nan 


108 | 63.903529 


109 | 64.283035 
IIO | 64.660394 


——__—_— 


' The Uſeof the precedent Table is principa 
to ſhew the preſent worth of any Leaſe or A 
nuity , payable Quarterly, for any term 
years under 31, at 6 per Cent. per Amr _ 
Simple Intereſt, þ 


Exam 
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Example. 


763|[There is a Leaſe for 1 $ years to be ſold, of the 

$20]] yearly value of 160 /, payable Quarterly , 
3 0 

$24] 258: 40 /. per Quarter, what is this Leaſe 

796 worth in ready money, allowing the Pur- 

-—|| chaſer 6 per Cert. Simple Intereſt * 


760 

7361] 72 Quarters per Table = 48.565 872, 

7 ot, 
$14 194?.634880 
956]| The Anſwer is 9421.12 5.8 4, > fere. 
196 


$53 The Inverſion of the Queſtion, zz. What 
Quarterly Payment for 1 8 years will 194 /. 
12s. $4. & purchaſe ? \ 


As the former was done by Multiplicatian 
—=|| where the Produc exhibits che Anſwer; ſo if 
the Sum propoſed be divided by the Tabular 
Number , the Quote gives your Anſwer, 


Example. 
— 43.565872 )1942.63488 ( 40 


OOO0O GOOO0D0O 


r At The Anſwer is 40 /. 


I 3 
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*  SASSSSSSSSN 
Of Compound Intere#t. : 


S Simple Intereſt is performed by a Seri 
'Kof Muſical, ſo is Compound Inter 
wrought by a Rank of Geometrical continu 
Proportionals. The operation whereof byt [ 
Canon of Logarithms, take under theſe foir 
Conliderations.  ' N 


Prop. I, 


If you ſhall put p = the Logarithm of a Prin| 
' cipal or Sum farborn, and t = the time « 
forbearance in years, quarters, months, or aa), 
r = the Logarithm of the Kate of Interef, 
per cent, per annum, per menſem, or per diem,| ] 
a = the Logarithm the Amount of the ſai 
Principal for the ſaid time, at the Rate al} 
_Aforeſaid : Thes Q, The Amount = a! 


Equation, 4=r tp. 


That is, Multiply the Logarithm of tht| | 
Rate by the Number of Years, Quarters, ©. 
to which Produ& add the Logarithm of the 

rincipal , and the Aggregate is equal to thi 
ogarithm of the Amount. 
Is; | tw to Bite | Examp' 
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Example. 


2. A 


Queſt, 1. If 1751. beforborn 7 years, what 
will it amount to at 6 per” Cert. per Annu, 
Compound Intereſt ? 


. Log. of the Rate = 0,025 30586 = x 


Seri 7=t 

ter tt RE 

tin 0,17714107 

yt Log. of the Sum = 2,24303805 = 175 =p 
> four a SDEY 


2,420179102=4263.135 
The Anſwer 263 /.2 5s. 8 4. 5 fere, 


Pro Left. 2. If 1000 |. be forborn for 6 months, 


wel] it 6 per Cent. per Annum, Compound In- 
3 tereſt, what will it amoynt to ? 

Teſs, 

tem} Log. of the former Rate divided by 1 2, the 
ſail] monthsina year, is = 0,00210882 = xy 

e al | 6=} 


0,01265293 
Add the Log.of 1000 v5z. 3,000000008 


4 Ce ———, —c 


the 1029.,563z=Log. Amount 3,01265292 =4 


the The Anſwer 10294. 11 x, 3 d. fere. 


I 4 Prop, 
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I» : 
Prop. II. Fg in 


A Sum of Money unknown, being forborn a cer- 
” tain time —1, at a given Kate of Intereſt 
=Tr, is amonnted to 4 given Sum = a; 


Q What was p ? 
Equation, p =4 — rt. 


From the Logarithm of the Amount, ſub. 


-Jut the Logzrithm of the Rate, multiplied by 
the time, and the Remainder is the Logarithm 


. of the Principal. 
Example. 


Dueſt..1. If 263 4. 2 5.8 4. 5, be the Amount 
of a Sum forborn 7 years, at 6 per Cent, 
per Anmem, Compound Intereſt , what was 
the Principal ? 


Log. cf the Rate = c,02 530586 =r 
7T=48 


O,177I4q1loOF —=T7rfT 
Log, of the Amount 2,42017910 


L og.of the Principal 2,243 O 3805 = a= 
The Anſwer 175 {. 
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> Left. 2. If 102/.11's. 3 4. be the Principal * 
and Intereſt of a Sum of Money torborn 6 
moriths, at 6 per Cent. per Annam,Compound 


ref Intereſt, what was the Principal ? 
*; Log, of Rate for 1 m*. 0,002 10882 
6 
0,01265292 
TY Log. of 1029.563 = 3,91265292 


_ Log. of the Principal 3,00000000=-1000 - 
| The Anſwer 1006G /. 


Prop. III. 
unt | 4A Sum of Money =p, being forborn fir 4 


bh time —t, aid amount to a given Sum = a, 
Was at a Rate of Intereſt unknown : Q. The Rate 
per Cent. per Annum = r ? 


. S=nnnM 
uation, rf = p 
Equation , - 


Divide the Logarithm of the Amount, leſs 
the Logarichm of- the Principal, by the Time, 
'| andthe Quoteis the Logarichm of the Rate. 

I 75 | 
Example. 


If 25 1, forborn 4 years, did amount to 31 /. 
I1s. 34.4 ; at What Rate of Compound 
Intereſt gid ic ſo increaſe ! 


veft 
; L oga- 
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Logarithm of the Amount = 1,498083 45 
Logarithm of the Principal = 1,39794001 


a—p divide by 4 ) 0,10014344 


The Log. of the Rate = x = 0,02503 5 8 
Prop. IVY. 


A Sum of one) being forborn, at a given Rate, 
for a time unknewn , but the Amonnt is known, 


bew leng was it ſo forborn ? 
Ps 2s 


Equation t=— 


Example, 


If 1000 /. he increaſed tor029/. 171 5.3 d. at 
6 per Cent. per Aunum, Compound Intereſt, 
in what time was it ſo increaſed ? 


= 0,00210882 g—p = 0,01265302(6 
©0000010 
The Anſwer 6 months, 


It may here be expettcd that I ſhould lay 
down the Conſtruction of the Logarithms , 
having made uſe of them in theſe Calculations, 
bur this being defign'd a ſmall Exchiridion , and 
there being large Volumns of that — in 
the World already, by ſeveral more learned 
Pens, I think « unneceffary to ſay* any thing 

_ wy further. 
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further thereof , for as they are of excellent 
aſe, ſo are they eaſe to be had. 


— CC P——_——_— — — 
—=%”©Z 


{> Opens Intereſt Infinite, may be ſo cajled 
43s it relates to divers equal Payments at 
equal times, but the number of thoſe equal 
times are infinite , (3. e. ) when an Eſtate in Fee- 
Simple ſhall be ſold tor ever. Now there being 
uſually an interval of time, between the 
Purchaſers Payment and the reception of his 
firſt Rent, be it yearly, half yearly, or quar+ 
terly ; 


Any Queſtion of this Nature may be wrought 
7 the following Analogiſm : | 


Putting V = the Rent (yearly or quarterly ) 
and 5= the Price paid tor the Land, 
alſo R = the Common Fa@or of the 
Rate of Intereſt, per Cevt. per Annum, 


Hence then may ariſe theſe three Propoſitions. 
Prop. I. 


There us @ Fee Simple to be fold, what 14it worth 

' #n ready money, ſo that the Pnrchaſer may 
have 6 per Centr. per Annum, Componnd 
Intereſt, allowed for his money. 


Queſt 
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Dueft. 1. There is a Manour to be {old of the 
clear yearly value of 969 /. 18 s. what 
Sum of. ready money is this Eſtate worth, 
6 per Cent. per Annum Compound Intereſt 
being allowed the Purchaſer for his money ? 


a - Ht? 
quation , FT = Se 


The Annual (or Quarterly) Payment, divided 
by the Ratio, leſs Unity, exhibits the Sum in the 
Quotient, | 


R—1 —.,06) 969.9( 16165 
36 | 
O9 
39 
30 


Q 


The Anſwer 1s 16165. 


Qneft. 2. There is an Eſtate of 9691. 18. 
per Annum , payable Quarterly , what is- it 
worth in.ready money , allowing the Pur- 
chaſer 6 per Cent.' per Anmm Compound 
Intereſt ® _- 


014674 


of Compound Intereſl, way 
R—1 V S 
$014674 ) 242.4750 16524124 
146 74 


95 735 | : 
88 044. 


| 7 6910 
73350 


35496 
29348 


60520 
58696 


18240 
14674 


35660 
2934D 


* 63120 
58696 


— _— 


4424 
The Anſwer is 16524 /. 2 5s. 6 4. fere. 


The difference between Yearly and Quarterly 
Payments in this Purchaſe raiſeth the value 
259/l.28.6 d. 

87 Having the increaſe of 1 / fora Year,at any 
Rate of [oeereſt, the Biquadrate Root of that 
Increaſe, is the Increaſe of 1 4, for a Quarter 
at Compound Intereſt, Prop. 
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Pr OP. Ib 


A Sum of money lying ready fer a Purchaſe , 
and it be deſired to know what Free-hold Eſtate 
ſuch a Sun will pirchaſe , if laid out at 4 
given Rate yer G. per Ann, Compound Intereſt, 


Theorem, V =SxR—71. 


Or, in other terms, the Sum of Money mul- 
tiplied by the Rare, leſs Unity, the Produdt (hall 
be equal to the Annual half quarterly or quar- 
terly Payment. 


Queſt. A Gentleman upon Marriage of his 
Daughter promiſeth ro lay otit 1600 /. for 
a Free-hold Eſtate, to be ſertled upon her 
and her Heirs, provided he meet with ſuch a 
Penny worth as ſhall bring 8 per Cent. per 
Annum, Compound Intereſt for his money : 
:D. What Annual Refnt mult ir be f 


1600 = 5 
-08 —=R—T1 
V = 12 $,00 


The Anſwer 12.8 1. per Annum. 


Prop. III. 


'An Eftate being offered. for a certain Sum if 
thoney,the annnal Rent 1s alſo known: Q What 
Rate 
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Rate of Intereſt upon Intereſt ſpall the Pur- 
chaſer have for his money ? | 


SANA. | ; 
Equation, -—=R — 1: 


The annual Rent being divided by the Sum 
demanded , quotes the Rate leſs Unity, 


Example. 


Queſt. 1. There is a Free-hold Eſtate to be 
ſold for 1600 /. the yearly Rent being 1287. 
what Rate of Intereſt ſhall the Purchaſer have 
tor his money ? 


1600)128,000({.08 =R—1, 
Add 1.00 


2,08 =o 


neſt. 2, Admit there be a ſma!l Farm to be 
ſold of the Value of 35 1. per Amnams for 
500 l. what Rate of Compound Intereſt 
ſhall the Purchaſer have for his money at that 
ptice ? 


500) 35.00(,07 =R—1: 


dd 1.00 


1,07 =R, 


Fur- 
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., Furthermore, if it be inquired how many 
years Purchaſe any Annuity. 1s worth, putting 
R = the Ratio as before , and Y the number 


of Years , the Ruleis: 


| 


R—1 - —) 


That is, Divide Unity by the Ratio leſs 1 ry 


and the Quote informs the Number of Years. 
Example. 


There is a Free-hold Eſtate to be ſold, 9, How 
many Years Purchaſe is 1t worth at 5 per Cent. 


per Annum ? 


05) 1:0(20 


| ' O 
The Anſwer 1s 20 Years Purchaſe. 


What is it worth at 6 per Cent. per Anzum ? 


.06) 1.0 (16.666 
40 
40 
40 
40 


8-44 
The Anſwer is 16 Years, and+ of a Year. : 


Agaif 


TEEtr Sr. 


FEST 


3 WW —x "I 


aif 
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Again , if an Eſtate be offered at any num- 
ber of : Years - Purchaſe, and ' ir be demanded 
what Rate of Intereſt the Purchaſer ſhall have 
for his Money, the _ 5: 

'R= - jt. 

"That 5 is, Divide Unity by the number” of 
Years propos 'd, and the Quote exhibits the 
Ratio, lefs Unity. | 

Example, 

An Eſtate is/ 6ffered at 20 Years Putthaſe, what 
Rate of Intereſt ſhall the Purchaſer then 
| have. . .. 

: 20) 1.00 ( .05 

Add 1.00 


1-09, | 
. The Anſoner is is ; 5 per Cent. per Annum.. , 


| There ate many Tables of Compound Ine 
tereſt Printed'in fandry Books for the valuatio 
of Leaſes atd Annuities , but they are great 
matte for yearly Payments, when indeed by the 
common and moſt -uſual Covenants in Leaſes Py 
ant i obliged to pay quarterly ; a 
Aged value, there will be found pra 
ron iſference in the true worth, (4 great 6 


| that25-/. pe Quarter is as good as 102 /. 5 
4 Fer wi .): 1-have t e,- preſented the 


er; with-a Table fitted: to fk Quarterly 
yments-;- the-Uſe of -which Table Ldoobe ng 
but will be very eaſily _ by the —_ 
that follow, 


K 
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W 


<A Table of Intereſt, for the Valuation 
' of Leaſes or Annuities for Quarterly 

Payments, at 6 per Cent.per Annun, 

Compound Intereſt, for 31 Tears. | 


—— 


© 098 3-0 TIE | 


IO 


«985538 
I.956824. 
2.914064 

'3-857459 

(42707273 
5.836372 
6.609520 
7-496573 
8.373700 

_9-238139 


10.090079 
10.929724 | 


| I1.757176,].: 
12.572685 | 


13:376402 
14.168496; 
I 4-94.91 34 
I5.718484 


16.476707 | 


17-22 3992 


4] 


—— td 


21 


24 | 


17.960417 
I 8.686219 
I9.401524| 


20;1064 


20.801250| 


2 1.485968 
22.160789 


22.825841| 
2 3.481283] 
24-127242||| 


1 
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| 301645034 66 | 42.092531 
31187396 a 42.4692 25 
31.721914 b 42:.841611]. 
: 3 2.248000 | 43. 206601 | 
32:767870 55 43-567307 
33-2795 31 71 | 43 43922768 
33-783794 | | 72 | 44-273238! 
48 | 3420753 73 | 44618415, 
34-843000 74 | 44- 958701 
35-253244| | _75 | 45:194062, 
35-728999| | 76 | 45624377} 
136.197819 k 7; | 45-9503 11: 
I 36.659861 4d 46. 271331) 
1154] 37-115237 | 9 1.46: 587715 
11 55.| 37-564028 _ 80 0 | 46.8: 899521 
[| 38.006330 | = 47 :206815 
q | 38.442234| | $3147: Fog668 
38.871893 83 | 47.908141 
394295222 84 | 48.102 298, 
39.712487 _85 [48:392200. 
40.123777| | $61 48.677877 
40529043 87 | 48959492 
40.928469 88 | 49.236993| 
64 | 41.322133 89 | 49.510456| 
41.710087 | | 90 | 4s. 780023 


jo —_— 

91] 50. 045601 | [III 54-620966|[|: 
92] 50.307460 | | 112 |54-816601 7 
93] 50.665471 | | 113 |55-009461|| 
94.50. 8$19753| | 114] 55-199474|[) 
_95 | 5$1.070356| | 115 | 55-38675110 
96] 51-317335 IT6 | 55.57129 
[- 97 | 51560742 I17| 55-7531 

98| 51.841984| |118| 55. 293244 
99 | 52.037044 I19| 56.109107IW 
I00 | $2-271047 120| 56.283219 
[1o1 $2.499677 I21 56.454811 | 
102 | 52.725986 122 | 56.62 39211 
I03 | 52.949021 123 | 56.7905 880 
104 | 53-134301T | |124| 56.954843|[ſi: 
105 | 53385474] |___|____ | 
IOG | 53. 598963 Wk 
107 | 53-809375 

108 | 54.016743 

10S 54221113 
[110| 54:422527. 

Ar 
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The Calculation of 4 Number in the precede 
| T able, by aid of the Canon, 


it | Queſtion being, What is the preſent 
| jerk of 1 /. per Quarter for 2 1 Years ? 


Fr Logurv of the Increaſe of 1 /. at 6 per 
- for three months = 0,0063264664 
ſe Number of Quarters — 84 


253058656 
 SO6117322 


-$ c do" r /, for 84 Qrs. 0,5314331776 
$43 fk: Then by the Rule of Proportion : 


467384617 com. arithm. 948334569382 
Ikave 1 00 /, for its Principal, 2,0000000000 
I lat ſhall 1 /. have for i its Pr. 0,0900000000 
1 
l 


68. 148601 = =1 8334569382 
iſ Log of the Diſcompt = 0,5314231776 


} LE 


io 


20.046279 1,3020335606 


48.102 322 
The Anſwer is pgoL 25.0 & & fere. 


And afcer this manner may a Table he Calcu- 
Fed , or the Value of a Leaſe for any Number 
Years, may be found at any Rate of Inte- 


{ required, 
K 3 , © © 


$20 
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The USE of the TABLE. 


This Table ſheweth the Diſcompt of 1 || 
per Quarter at 6 per Cent. per Annuny , Com: 
pound Intereſt, and if the Tabular Number 
for ſo many Quarters as the Leaſe is ro continue} 


be-multiplied by rhe Quarterly Payment', that 
Produ& is the, preſent Value of that Leaſe in 
ready money. 


Example. 


A Leaſe of 401. per Annm (viz. 101. jr , 
01034. 


quarter) for 21- years, being to be { 
what is it worth in ready money ? 


_ 84 quarters per Table = 48.102221 
The quarterly Rent = 19 


a. 


7 _ 
—— 


481.022210 


The Anſwer is 481/.05.5 4.5 fere. 


But if the queſtion be, What quarterly 


Rent or 21 years will a given Sum purchaſe? 
Then divide the given Sum by the Tabula} 


Number for ſo many quarters, 
Example. 


48,102221) 481.022210(10 
0090000 


po 
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A Gentleman having a Leaſe of certain Church 
Lands, worth 200 /. per Ammon more than 
' the reſerved Rent, for 14 years to come, 
+. furrenders. the ſame, upon condition the 
[1 Chapter ſhall make him. a new Leaſefor 31 
a0 years without a prefent Fine, but advan- 
x; cing the old Rent 10 /. per *qua uring 
+.;the whole term of 31-years , what doth he 


vo in by the bargain , accompting CompounT 
\.embey on both ſides ? © 

| 56 quarters per Table = 38.006 
The quarterly Rent = 50 


> O— 


'. © T 900.300 


x24 quarters per Table = 56.955 
| 40 


[':22378.200 
I 900.300 


;, 9779 


The Anſwer its 3771. 18 s. the new Leaſe 
beivg ſo much more worth than the old one. 


240 }. is demanded for the Leaſe of a H 
for 7 years , the Tenant offers 100 [, and ah 
advance of Rent equivalent to the reſt 
.. the AP required , what onght this Rent 
| to be? 


g 
A 


k 


K 4 28 
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28 quarters = 22.82 58)140.0000(6.1334 | 
' 962620 


778460 
936760 
The Advance of Rent ought to be 6 /. 2 5; 

8 4. per quarter. 

There js a Leaſe of 200 1, per Annuy, viz; 
5 © |. per quarter, for 13 + years, to be ſold, 
what 1s it worth at 6 per Cent, Simple, and 
what at 6 per Cent. Compound lotereſt ? 

| | Simple, 
53 quapters per Table = 38.779748 
5O 
1938.987440 
Compound. _* 


pp '53 quarters per Table — 36.659861 
| 5© 


| 1832.993050 
Which ſubtrafted from 1938.987440 


Leaves 10 599439 


Whereby it appears, that it is cheaper to the 
chaſer at Compound Intereſt than at Simple 
neexeſt by 196 4}. 5h. 1 a 


Si 


1 
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"Six Queſtions 16 ad 4 the 
Ede god ng 


'Queft. 1. A Gentleman pays 350 /. for a Leaſe 
-, in Revexlion, ro commence at the end of 


© 13 years and a quarter , and to continue for 

231 years and 3 quarters, what quarterly 
- Rent may he lett the Premiſes for, after he 
. comes jo be in poſleſſion thereof, foas to 
gain 8 per Cent, Compound Intereſt for his 
money ? 


The Logarithm of 350 /. = 2,544008 
Worth of 1 /.forborn 5 3 quarters = 0,442.86 F 


Log. of the Increaſe of 350 /. = 2,986873 
Worth of x /. for 87 quarters = 1,621 420 


—C —c 


Log. of 23.198 = 1,365453 
The Anſwer = 234. 35.114.5 ferb, 


" Queſt, 2. A Citizen having taken a Leaſe of 


' a Houſe, and Shop for 21 years, at 370 /. 
; Fine, and 1001. per Annpm , vi3. 25 |. per 
quarter, Rent, at the end 'pt' two years. is 
willing to leave it for 3001. and the old Rent, 

* or to have ſuch an increaſe of Rent, during 
the whole term yet to come, as may reim- 
burſe him his Fine paid, with Compound 
*"Jorcreſt at 6 peg, Cent. per Anmum + What 
'F £42 ought 
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he ro receive in advance of Rent, and 
what doth he' offer to loſe of 'His Fine paibin 
taking 3007. 


2,56$8202 = 370l. 

1,682165 = The worth of 1 7. per quarter 
0,88603z7 The Advance of Rent ought to 
be7/.135. 10 4.3 fere. 
1,652198 The worth of 1 /. per quarter 

————— for 76 quarters. 
23,545235 The preſent Fine ought to be 
350. 185. 10 4. 


Whereby it appears, there is 50/. 18 y, 
' x04. offered tobe Joſt in putting off the Houſe 
and Shop aforementioned, | 


3. A'ſells a Houſe to B for 800. to be 
with Intereſt upon Intereſt by 100 l, 


per Annum, viz. 25 |. per quarter , how 
many Kent ought B 'to pay before 
A is ſatisfied for his $0e 1. with Compound 
Intereſt-at 6 per Cent. per Ann, and what 
ought the Jat Payment be? 


As 


"TT T7 _—_— _— 
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As 1.46738 (9,4, 9,83 3457 
to I00 ' -»- 3,z000000 
1.397940 
. _ ——_— 
F$01702.7T _ 34231 
a W 7 
 903.7z Its Logarithm = 2,956028 
by | 0,275369 
Log. of 1 /. forborn-x quarter 0,0063 26 
006326 ) 275369 (.43 quarters, 
23329 + 
335Tl 


The Rent 25 1,397940 


J /. per quarter for 4.3 quarters 1,501359 


—— 


793-047 = 2,8992gg 
800 


6.953 its Logar. 0,841049 


Log.of amount of 1/.for 44 quarters 0,27 8364 


1,119413 


The laſt Payment 13 1. 3 % 4 Fl ford, 


-—- 


nfs 


x40 Of. Compound Intereft, 


Omeſt. 4; A lends unto B a certain Sum of 
ready money , and accepts a Rent Charge of 
4ol. quarterly for 7 years in ſatisfa&tion , 

- finding it paid him his Pringipal with Intereſt 
upon Intereſt at 8 per Cent. within 137. 
4 5. 6 d. what was the Money lent ! 


3,602060 The Logarithm of 40 /. | 

1,565196 The Logarithm of the worth of 1 /. 

—= quarterly for 48 quarters. 

3,1 69256" The Logarithm of the worth of 4cl, 
per quarter for 48 quarters, 


39167256 = 1469.787 
| - ++ 3,225 


3,163328 = 1456.562 
0,177140 The Logarithm of the increafe of 
—— » 1 / forborn 28 quarters. 
2,986188 TheLogarithm of 968.7. 


The Money lent was 968 L. 145. 


weſt. 5. A Teſtator leaving one Son and two 
Daughters , bequeaths out of his Eſtate (be- 
ing 600 /. per Annum for 11 years) to his 
eldeſt Daughter 500 /. per Annum for 4 
years next coming, atthe end whereof, to his 
younger Daughter 3oo!. per Annum for 7 
ears, and to his Son the Remainder of the 
Eſtate 
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Eſtate for the whole time : 2. Which had 
the greateſt Portion, and by how much , 
calculating their ſeveral Annuities at 6 per 
Cent, Compound Intereſt ? | 


©,539716 Logarithm of the worth of 1 /. per 
; annum tor 4 years. . 
2,698970 The Logarithm of 500 /. 


oouu— 


3,2 38686 = 173255. 


0,746820 The Logarithm of the worth of 1 7. 
per annum tor 7 years. - 
2,477121 The Logarithm cf 366 /. 


3,22 3941 
0,101232 The Logarithm of che worth of 1 l. 
—— Fforborn 4 years. 


9,122709 = 1326.47. 


a,®g6905 The Log. of the preſent worth of 
1 (. per annum {Or 11 years. 


= 788.65 
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6,746816 The Log, of" the, preſent Worth of 
x /. per annum tor 7 years, . . 
2,301029 The Logarithm of 200}, 


aDCT"3".2:7 
34047 849, "I "ER 
©,1012 32 'The Logarithrii of che worth of 1 7; 
== 6 4 years. 
2,946617 = $84.34 © 
788.68 
1673,02 


The Sons Porti0n —-——— 1673 : 00:05 
The eldeſt-Davughters Portion-1732 : 11 : 00 
The youngeſt Daughters -—1326:09: 044 


p— —— 


4731:19 2097 


| _———_——— 


Proof. 26 


o,8956905 The Logarithm of the worth of 
I 1. per annum for 11 years 
24778151 The Logarithm of 600 /. 


3,67505 6T heLogarichm of 4732 L X 


Leſt. 6. A Merchant fold'16 Kintals of Cy- 
pris Cottons for 320 /, to be paid at two 
ſ1xx-months ; the Buyer having Money by 
him ,"dffers to pay the Money preſently , 

pro- 
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provided the Merchant allow him Diſcompt 

] at G pey cent, Compound intereſt, Q. What 
ought the Merchant to receive ? 


2,505149 TheLogarithm of 320 /, 
0,01 Sh The >. av of 11. forborn 9 
; 26.2 months, the equated time, acor- 
—— ding to the Table of Mean 
Time, Pag. 110. 
2,486170 The Logarithm of 306.316. 


The Anſwer 3061.6 5. 4 d. fere. 


STEREOMETRY : 
OR, 
A New and the moſt Practical Way 


0 F 
Gauging Tunns 
In the form of a 
PRISMOID 8 CYLINDROID: 
| ALSO 
The Fruſtums of Pyramids and of a Cone; 


Together with 
The Art of CASK-GAUGING. 


By Jobn Mayne. 
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TO THE 


| Young Geometriciati C 


ently acquainted with the Nature gud 

Ufe of 4 Decimal Fraction, that any 
(peration in the ſix Species , viz. Addi- 
ton, Subtraction, Multiplication, Di- 
niſfion, Involution ad Evolution of the 
Tcond ad Third Powers , will not a 
fear difficult to thee ; and theſe being 1 Y 
miliar , any Calculation in Arithmetick, 
Geometry, Trigonometry, or other Ma- 
thematical Arts, will not ſeem ſtrange — 
AmoneFt the many pleaſant walks in this 
Tempe, I have made it my prefexs deſign 


trove thee ſome drverſion in that part pid 


\ [Solid Geometry catted wp. >, 6 
wry paſſing by thoſe Bloſſoms that kiff the 
= Yy every Paſſenger , 1 have endea- 
voured (and 1 hope not altogether without 
ſucceſs) to ſhew thee how to gather a Roſe 
without danger of its Thorn : For the In- 
L 4 Vention, 


| Hope by this time tho art (4 Suffice 


Co 


vention, the world is obliged to the Inge- 
'niows Mr. Michael Dary , the Roots of 
theſe, and many other choice Mathematical 
Flowers, lying crowded together in a ſmall \& 
Treatiſe called Dary's Miſcellanies, Prin- 
ted 1669. Here, as in the former Part, 
thou haſt both Precept and Example in the 
plaineſt method 1 could poſſibly epref them, 
That they may by no means ſeem obſcure to 


any ingenious Student, is the hearty deſire of 


Thy Friend, 


]. M 


| |eiguiebepd hai 


The Explanation of the 
Signs or Characters, 


|| Adore. 

= Equal. 

_ Greater. 
<|Leſſer. 

x | Multiplied. 

y |Square Root. . 
J 
vo 


Square. 
Circle, 
:: | Proportional. 


| Difference. 
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STEREOMETRY: 


"| Faith 
A New and the moſt Pradtical Way of 
EH RGING TUNNS, g&c, * 


— a. _ I i _—_— lt. 
__ 


A plain _ AY, Method far finding the 
Solid Content of a Priſmoid. 


DEFINITION. 


Y the word. Priſmaid is to be underſtood 
a Solid. contamed: under fix plain Sur- 
Row. "whereof the two Baſes ought t to 
. have theſe three qualifications ; | 


Belanger Parallelograms, 
& . Parall 


3. Alike Situate. 5, e. So ſicuate; that the 
ReQtangular Conjugates"in.both Baſes may be 
pevgg by. two and the.ſame Planes , and a 

Right Line extended from the. Center of .one 
ale to the other may be called the Axis,, and 
a other remaining four Planes are the Pers- 


L 4 pataſma. 


I52 Stelcometry , or 


pataſma. Under this Definition 1s compre: 
kended the Fruſtums-of Pyramids and Priſms,, 
© "Note alſo, If the Peripataſma be not made 
*. by the four flat Sides ({poken of before) 
but ſhall be conſtituted by Curveture from 
Circles or Elipſe's, the Solid. is then called 
2» Gylindroid ,- and 
comprehended Fruſtums of Cones and 
Cylinders. 


_”” PROBL, 

Yein'a Priſmoid you put ba 4 

iC-= the whole Content thereof. WE (rr 

A & B = the two Rettangular Conjugates above, 

'G& H = the two Reftangular Conjngates be 
low. | [41 MD SAW26 

'A & G oppoſite = their two Correſpondents one 
above the other below tnſerted by one Plane. 

B & H oppolite = their two Correſpondents a- 


' "-bove and below, und alſo iſerred by one oF 
: 


P'= rhe. per ponticnlar height of 'the Priſm 
G1 3fofrord, 07 20 0 Pur 292ut BB 
K — theuncrement of , any two Diameters, tobe 
taken betmeen' A and'G im the ſame Plane 

. wath them, at one Inch dift ance of 'the 'perpen- 
FE. = the mnerement of any two Diameters, to be 
* "tacherberngen Band A mithe ſame Plane with 
* "them, at one Inch diſtance” of” thi perpendi- 
Then, 


under this Definition is 


| Praitical Gauging. 154 
* \Then; | | 4, 


L 
)GHr+336 Kipp +4 KLpppl= C. 
Or, * 


The ReQangle of the two Diameters at the 
Baſe multiplied imo the Perpendicalar, more 
the. Semi-ſum of G L and HK., (v4z. thoſe 
two Diameters multiplied into their, altern in- 
crements) multiplied into.the Square of the Per- 
pendiculir, ro which add one third of the Re&- 
angle of KL (5, e.) thetwo increments multi- 
plied into the Cube of the Perpendicular js 
equal to the Content in Cubick Inches, 

By which Theorem you find three fixed or 
ſtationary Numbers, which Mr, - Dary calls 
reſerved Coefficients , wherefore you ſhall find 
them 'hereatter- called by that denomination : 
Theſe three reſerved Coefficients thus multiplied 
into the» Perpendicular ,- the ProduR. is equal 
to the whole Content , or by any part of the 
Perpendicular gives the Solidiry ot - chart part.. * 


Prop. I. 


Having a Tunn inthe form of a Priſmoid , the 
Dimenſtons being 5 Of prope” PROT. 
-aboue. Y &#& 


above. | 
A= 126 and B = 1 44 
telow, + below 


G=— 103 and H— 108 Inches. 


P = 60 
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Inches ? | | 


' Firſt then to find the three reſerved Co- 
efficients. | 
Xf AG 


P — 60)24.0(.4 = K. 


5.e. The difference between A and G (the 
two oppoſite Diameters above and below) l1- 
vided by the Perpendicular quotes K, the in- 
ctement of any two Diametzrs to be taken be= 
tween them, at one Inch diſtance in the Perpen- 
dicular, andin the ſame Plane, | 


B—H 
P=60)36.0(.6=L.. 


That is, the difference between B and H (the 
two Diameters oppoſite the one above the other 
below) divided by the Perpendicular quotes L; 
the increment of any two Diameters to be taken 
between them, at one Inch diſtance in the Per- 
- pendicular , and in the ſame Plane with them, 


5=L 
= K 
.24 = The Retangle of L K 


2098 =3of LK, the firſt Coefficient. 


102 


What i the Solidity of this T wm in Cubich 


_—_ N Ao Rr 


—  * FF 


i 


= $2.2 = 4 GL-|-BK, the ſecond Coefficient] 


|: 11616 = G H;the third Coefficient; | 


#3 


Praitital Gamping. T5ſ 'Y 


102 =G - 208 =H - 

.6 =L | 2 »+ = 
61.2 =GL = 23.2 =HK 
432 = 


104.4 =GL-+HK 


gm r—_— — 


102=G 

108 =H 

816 
1020 


Now having found theſe reſerved Coeffi- 
cients, I proceed, and finding that 3 of KL 
muſt be multiplied by the Cube'of the Perpen- 
dicular, I- begin with ir, and call that the firſt 
Coefficient z then 1h ke being to be multi- 

lied by the Square of the Perpendicular, I add 
"a to hs GA Fad, and call or ſecond Co- 
efficient, laſtly, GH being to be multiplied 
by the Perpendicular , I add that to the ſecond 
FaR, and call it the third Coefficient z then will 
the Work ſtand thus ; 


c++ b +5 a ="Aift foo — 
C+3b + A x 2.575 = 2 ce Example, | 
ES 2 Do jfoc. (11068.28: v 


| 111 73.16: 2 for® 
Z a = 5) Df ——- ( 123.26: 29 
"Tp +5: 7 Dif 


156 . Stercamerry , of 
Example. 


.o3 = firſt Coefficient. ,. 
© 60 = the Perpendicular. 


4-80 
$2.2 = = Tecond Coefficient, _ 


57.0 
60 = the Perpendicular. 


3420 
11016 = third Coefficient. 
—__ 
'-. ., 60 == the Perpendicular, 


The Anſwer $66 6160 Cubick Inches. 


Now admiring this Tunn have: but 3 3 ,wet 
Jocke ; what os Contens thereof ? 
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54-384 
33 
16452 
16452 


1809.72 
I1016 


I2825.72 
33 


3847716 
3847716 


The Anſwer = 42 3248.76 Cubick Inches. 


Prop. II. 


Having a Tin 5s 'the form of . a Priſmoid , the 

—_—_— being, 
above. 
© = Th ad H = 108 
below. below. 
A=126 and B = 144 

P — 60 

What 5s the So'1dity iu Cubick, Inches ? 


Inches, 


To find this Tunns Solidity, the, Rule is : 
ABp—? BkerP ++ KL ppp= Content: 


5. e, The Fat of A B (the reRangular Con- 
jugates 


Fn «: 
X "Ea. : 
Ly. OE 
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gates at the Baſe), multiplied by the Perpendi- 
cular, from whence ſubdu&t the Semi-ſum of 
the two Fats (A and its altern decrement,B and 
its altern decrement, multiplied into the Square 
of the Perpendicular) more the one third ot the 
ReRangle of KL, viz, the two decrements, 
multiplied into the Cube of the Perpendicular 
and that Remainder is the Content in Cubick 
Inches, 


To find the Coefficients; 


G—A 
P=60) —240(—.4=K. 


H—B 
P=60)— 36.0 (—.6= 8: 


This Rule being the Converſe of the former, 
theſe Numbers K and L which before were Affr- 
matives are now become Negatiyes (then in- 
crement, now decrement , ) : the greater Con- 
jugates being ſubdued from the leſſer makes 
the Dividends ſo much leſs than nothing ; and 
conſequently the Quotes, the Dipiſor being an 
Affirmative , yet theſe two Negatives being 
multiplied together , tfieir Fa& becomes Afﬀir- 
mative , according to the Rule of: Algebra, the 
Signs of the Factors being homogeneal ( or 
alike) makes the Faſt more, as in this 


Example. 


2» 8 WH we mn ww * .j,T.y%' 


6 


Praitical Ganging, 259 


4.08 =7 LK the firſt Coefficient. 


126=A 144 = 
m— 6 — L —4 c__—_ K 
—=75-6 $7-6 
—57.6 
—1 33.2 


be 


—66. 6=ZAL+BK,fecond Coefficient, 
The FaQors in theſe ReQanglts being hete- 


__ (or unlike) the 7 In OTE 
1 
126=A | 
144=B 
= 
_ 304 
126 


———— 


18144 The thied 26s 


_ — 


the Fatt is +, 
With 


466 Stereoinetry',. or. 
| Why ghee three reſerved Coefficients I pro: 


ceed to t 
. cedent Theorem, 


-+,08 = the firſt Coefficient. 
60 = the Perpendicular. 


4+80 
—66.6 = ſecond Corfficient, 
—61.8 
- 60 = the Perpendicular, 
—3708.0 
+I 18144 = third Coefficient. 
14436 


60 = the Perpendicular, 


The Anſwer = 8661 6d Cubick Inches. 


But if this Tunn have only 27 Inches of the 
Perpendicular wet, the Content then being 
required : 


Calculation; - according to the pre- | 


Practical 'Ganginit wt 
Thad > 


py | 
| 12888 ww hy. 


—1739.88 
+ 18144 


> ——_—_ 


+-16404.12 
27 


11492884 
| zo COLES 


The Anſwer, = 442 911-24 .24 Cubick Inches, 
| $93240.70 


* Proof. 866160 


_ Prop. III. 
There i 4 'T #1." Why Yor; of a Priſmoid , the 


Dimenſions are , 
\ above. above. * 
A=132 and B=144Y,; 
below. below. Inches 
G = 108 and H=108C" 
P = 60 *JOq 
What « the 433 in Cubick-Inches. ? 


20ARvO biilafs = +6231 


M P = 60 


ta Stereametry.,. or | 


P=60)240(.4=K. 
| B—H 
P=60)36.0(.6=L 
.6 
4 
24 I 
.o8 = the firſt Coefficient. 
G = 108 H = 108 
L'=".6 FY R= "4 
64.8 , 432 
43-2 
108.0 "Ts 


is 4 = the ſceond Corfhidjent.” w1 
I CAL 172 


266; = heikded Corfhicdent, | 


os 


os 


— c__———_ —__—_—— 


The Anſiver = 911520 Cubick wide 


Prop. IV. 


There s a T unn m the form of 4 Erilians, the 
a eo 


alive. fo 
bg 108 and o_ 
below. 
=132 and Roy rn hepes, 
P = 60 


What 1 its Solidity in C wbick, Inches ? 
The reſerved Coefficients are found to be: 


} QG14A > 7 
RP =o any By —— 


M 2 P —= 60 


164 Stereometry ,: or 


_ 
P=60)—360(—.6= L, 


wm 8 
c— <4 
+424 
+ .08 = the firſt Coefhicient. 


A= 7132 B = 144 
L = -.,6 K =—,4 


79.2 —57.6 
— 57.6 R 


—1 36,5 


mmm * 


—68.4 = the cond'Goefficient.” 


* ME ; £1 * | ; F 


|, - # ” 
1.,5 28 we ED 
. % _ a : o $4 TYL 
— ' "_Y , : | bf - all 
- % - LA3SS 4 t 354 F} 3. , 3I1 1 


+ I 19008 = —a&he Has Coefcent: 


T he 


Pradtical Guiging, i265 


The Calculation... 1 


The Anſwer = 911520 Cubick Inches. 


Here note, if any of the precedent Tunns 
be cloathed by Curveture 3 (z. e. the ' Baſes 
being Circular or Elliptical) the laſt ProduR 
ought to be divided by 1.27324, then will the 
Quortent exhibicthe Cubick Inches in that Solid, 
But if the Queſtion be Ale Gallons, let your 
Coefficients be divided by 28: ; if Beer Bar- 
rels be required, divide the Coefficients þy 
10152, the number of Inches in a Beer Bar- 
rel. In all flat (ided Figures, and for thoſe 
Solids , whoſe Pertpataſma is conſtitured by 
Circles or Elliplis, che Diviſor for Beer Bar- 
rels is 12926>>, for Ale Barrels 11490>, 
"6 M 3 and 


f 


-266 - Stertomety , or 


and for Ale Gallons 359 ; of which take | 
theſe Examples. 


What number of Betr Barrels and Gallons doth 
the laft mentioned T unn contain ? 


The three Coefficients for Beer Barrels divi. 
ded by 10152 are: 


The firſt = 4, 000007380220646© 
The ſecond — 07 hd 8> 


The third = + 1.872 3404< 


* The three Coefficients for Gallons being divi- 
ded by 282 are: 


The firſt = .0002837 > 
The ſecond = .2425532 > 
The third —= 67.4942 553 > 


The Coefficients being thus fitted, the Calcu- 
lation js after this manner : 


For Barrel-:. 


' +.00000788< 
60 


-|-,000472 80 
—,00673758 


—,00626478 


(e 


th 


Iz 


Practical. Gauging, 
—:00626478 - 1 7 
of, 60 S - wd 


—. 37588680 
T7. 723494 


1.4964536 
60 


89.787 2160 
The Anſwer is 8 
9 Barrels, 3 Firki 
Gallon, or 8g Barrels and 2 $ Gallons, * _ - 


For Gallons. 


—_ * . — — —_— 
—_—— _ -—-- 
, - 
- = a - 


--.0002 837> 
60 


0170220 
—?42FJ3Z2 


—2255312 
60 


13531872. ſe CEC 

-+-67.40435 5 
5 3-372 353 
60 


—_— ——_ — 


32324342980 


M 4 The 


+ 8 - . my etry, ore 


The Anſweri$ 32 32 Gallons , which divided 
by 36 quotes 89 Barrels 28 Gallons, as before, 


| Example. 


36 ) 3232 ( 89 Bar, 
352 


28 Gall. 


d 
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A New Way of 
GAUGING 


THE 


Fruftum of a PYRAMID 


OR 


CONICAL TUNN. 


Ce on oe 
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A New Way of 
GAUGING 


THE 


Fruſtum of a Fyramic, Se. 


DD "CY PR 


——— 


DEFINITION. 


Pyramid is a Solid Figure, contained 
under many Supetficies, whereof one 
is the-Baſe, and the reſt ariſe from 
the Baſe 10 the Vertex, and there 
mevct mn a Point. 

The Fruſtum of a Pyramid is a Solid, cur 
with, a Plane parallel to the Baſe, and the pars 
cur off is alſo a Pyramid. 

The Fruftum of a 'Cene, may not improperly 
be termed the Fruſtum ot a round Pyramid, 
(the Baſe being circular) nor do1 think & an 
Herelie to call a Cylinder a round Priſtn, 

The Fruſtum of a Pyramid, whoſe Baſes 'Y 
are inthe form of any ordinate Polygon, being 
alike, and alike fituare, and allo 7 2 Right 

ine 


172 Stereometry , or 


Line may, be every where applied in the Pey;. 
aſma from- Baſe to Baſe,” moreover a Right 
Line'being extended from the Center of one 

Baſe to the other , may be called the Axis. 
"Then if you'put 

S — the whole Solzdiry. 

B — a Side above. 

A = a Side below. 

P =—the Perpendicular.” * 

d = the common Addend at one Inch diſtance of 
the Perpendicular , and i thus made 4 : 
that i, the difference between a Side above and 
a Side below, divided by the Perpendicular , 
quotes the increment, &C. 

 G = the Diviſor, 

The Rule is: 

G)AAp4Adpp+tddppp(=S 


Or, in other tezms': 
To the Square of the Side multiplied by the 


Perpendicular,add the Fa& of one Side in the In- 


crement multiplied by the Square of the Per- 
pendicular, more 3 of the q. of the Increment 
in the Cube of the Perpendicular, and the Ag- 
gregate divided by the Polygons reſpeRtive Di- 
viſor , the Quote will be the Solidiry. 

And further it is to be well obſerved, if your 
Fruſtum of a Pyramid ſtand upon its grearer 
Baſe, the Rule then is thus varied : 


 G):BBp—Bdpp-+4ddppp(=$ 


Thar. 


| 


Practical Gauging. 173 
That 1s to ſay: -::: : F 

| From the Square of a Side at the Baſe mul- 
fiplied by the Perpendicular, ſubduft the Re&> 
angle of one of thoſe Sides" in'the Decrement 
multiplied by the'Square of- the-Perpendicular , 
more one" thir# of the Square-of, the - Detre- 
ment in the Cube of the Perpendicular,” and 
that Remainder divided by -the Diyiſor proper 
to the form of the Baſe, the Quote is equal 'to 
the Solidity. . . | | 
"Note alſo, that p may' be put for apart of 
the Perpendicular, and the Anfwer will 'be the 


Content of that part required. 
| 11 


\ [Pentagon | .58123| | Pentagon|157.2600 


a G) or the Diviſors for theſe. Regular [ 
; Folygons , and the Cone, | 


=_ Y | —_ 


"oY UL STI» 


For Cabick' Inches. . | For Ale Gallons. | 
: » 4 , 4 Vy wy 04S v ” 


Irigon+ \1|2+32940 |2rig9n i;$6512000 
Tetragon | Terragan.} 82-0009, | 


Hexagon | .38497| | HeKagon'| 108.5400 
Hepragon| .2 7154 3 |- | Heptagon| 77-5 867 
Oogon | .:0710| [Qttogon | 58.4022 
Nonagog | .16176| jNonogen | 45.6163 
Decagon .12997| |Decagon | 36.6515 


 _—_ I 


— _—— _— 


Cone 1.27324 | {Cone 359-0500 


If 


174 Shereaptiry , or 
If your Tunn be the Fruſtum of a Cone: 


Let A or B: be the Diameter at the Baſe , andd 
1 the. Incremevt. or. Decrement of auy two Dia- 
meters between A; and B, at one Jnch diſtance 
of Ta Pergendiculas, and rhe Diver as per 
; Table, 


I ſhall only. pe you ſome Examples of the 
on firſt 2,20 the Cones Fruſtum , which I 
think will be ſafficient.co inform any ingenious 
Praftitioner how tg perform the reſt. ' 


* The Trigon; , 


Amit a T wm be i {7 the form of an equilateral 
Triangle , the Dipwenſions being, 
A=126 Inches, the lengthof a Side above, 


B-— ro8-Tches; the lengthof a Side below, 
P = 60 Inches, the Perpenaugular, 
'Q, \ The Content in Ale Gallons ? 


| The Coefhcietits are found, m— to the 
recedent directions, ;- thus: | 


P = 60 ) 340 (-4= — d the iocrement 
bos | | 
a6=dd F 


| ————_ —— 


.-.- 05333 Lirlt Coefficient... 


I'O2 


' Pradiical Ganging, 
102 =B | 
4=d _ | 


t 


r75 


40.8 the ſecond Coefficient, | 


IO2Z. . 
IO2Z 


204 
I020 


10404 the third Coefficient, 


Theſe three divided by the Diviſor 
Gallons, viz, 65 1,2, are as followeth : 


| The firſt Coefficient = 000082 
The Perpendicular = 60 


"— «004920 
The ſecond Coefficient = .06265 


»067F7 
i; 60 


4-05420 
2'T hie:third. Cothicient = x 5.997 5 
—_———_ — 
20.0317 
', 60 


for Ale 


4 


The Anſwer =,1261,9a20 Ale 


b:4\ 


Gallons: 
_A Tynn 


wes 


Stereometry ,. or 


A Tunn of the ſame Dimenſions ſtanding 
_ its greater Baſe , the Coefficients are thus 


Bord 


P=60)24.0(—.4 


m_ 


——— 


+ ,16 


0533 33-tirſt Coefficient, 


126 
| cafoin 


— 5044 the ſecond Coefficient, 


126. 4 
126 
| © OT, 
252 
126 


1 5 876 the third Coefficient. 


Being divided by the ſame Diviſor with the 
former , they-are :- 


' > ©5$:24:380000 


+-.o00082 
Bp 1+ OV 


's 


us 


ie 


\ 


And are thus uſed : 
-.,000082 
| 60 


1 ,004920 
— 07739. 


— 07247 | 
= 60 

— 4-34820 

1. 24-38 


20,0318 
60 


The Anſwer as before = 1201.g080 Ale 
Gallons. 


Now if each of theſe Tunns have 30 Inches 
of the Perpendicular wet, how much do 
they contain ? 


The Firſt, 
;, .cooof8s 
| 30 


| .002460 
+ 062565 


065d25- 


N fo6502 5 


Prattical Gatping, 25 : 


478 Stereometry , or 


I 1.950750 
| 15.9775 


+ 17.92 825 'F 
30 
The Anſwer = = 5 37- 8475 o Ale Gallons; 


wy The Second. 
ho 4 -| ,00082 


The Anſwer = 663.9630 Ale Gallons. 
Proof. 
663.9630 
537-8475 


I201.8105 


The difference being leſs than a Pint, 


The 


Prattical Gauging, I'79 
The Tetragon or Square Pyramid; 


ST here is a T nn #1 the form of the Fruſtum of 
Þ 4 Square Pyramid , 
 A= 144 bches, the length of a Side above, 
Þ B= 108 Inches, the length of a Siae below , 
:Þ = 60 Inches, the Perpenaicnlar , 

Q. The Content 5n Gallons ? 


The Coefficients being found by the former 
Rule and Example, v5z. 


- I P)A—B(=d. 


2 of 44 = the firſt Coefficien .1z = F} 
1B= the ſecond Coefficient 64.8 = XY: 
BB= the third Coefficient 11664 — = 


Theſe three being divided by 282 the Cubick 
Inches in the Ale Gallon, are equal to 


The firſt Coethicient = ,00042 55 - "PR=—E _- - : 


60 | | T _——_— 
: ,02553180 = —=z 
7 The ſecond Coefficient = ,2298 Ep—_ a | 
2553318 
60 
15.3199080 


TETT-*2 Ad = =e UM Ps J 1728-94 
"po; PWrIXf —_ 0 port — 119 <9. 
2dB +4 dd = 2? D. | 04 
4 < bb = _ Djs 9-1 — —— 


80 Stereometry , or 


= 15-31990% 
The third Coefficient = 41.3617 - 


The Anſwer = 3400.8960 
"7 Ale Gallons, 


If the Tunn ſtand upon its greater Baſe, the 
Coefficients then are P) B —A(=— 4, and 
the #d 4d — the firſt, Ad — the ſecond, and 
AA= the third, which divided by 2 82 the 
number of Cubick Inches in an Ale Gallon, 
they do appear to be = -|-.oo042553 
And if the Content be required 60 


.02553180 
— 306383 
— 62808512 
60 


— 16.8510720 
+ 73-532 


"= $6.680928 
60 


The Anſwer = 3400.8 F 5680 


ns. 


the 
ind 
and 
the 
Dn, 


lf 


Practical Gauging. x87 

If 40 Inches of the Perpendicular be wet 
in the firſt Tunn', and 26 in the later, and it 
be demanded what they contain in Ale ——I4 


The firſt, 
| {00042553 | | 


 +01702120 

1:22 98 

| .2 468212 

N11 hs © 

9.872 8480 
+ 41.3617 


510234548 
Eo. 


tn ones Cen 


2049.381920 
Proof. 


2049.38 
1331.49 


P— 


3400.87 


N 3 


- The ſecond. 


tjagoogs 5y 3 
: *2 O 


” FTP T © # 
% * ads 


+ 0085 1060 
306383. 


6 Wane jg 
20 


— 5.9574480 
+ 734533 


+ 67.574552 


20 


? 


1351 491040 


The 


P _, - X =} 
T92 _ Stereometry , Of 


The Pentagonal Pyramid, E 
| | a 
A T un 311 the form of the Fruſtum of a Pyramid, | ©! 
whoſp Baſes are in the form of a Pentagon , de 

A = 244 Inches,the length of each Side above, 

B — 108 Inches, the length of each S5de below, 
P = 60 Inches, the Perpendicular , Ito 
Q. The Content in Ale Gallons ? 


The three Coefficients found in the laſt Ex- T 


ample, v2, 
 P)A—B(4d 

For Ale Gall, 
a= 12 | =.0007632 
s=_ ..64.8 | =.412r26 
B=11664 |} = 7418274 

| 0007632 
60 


+2 


.0457920 
e&12126 


457918 
60 


27-47 5080 
, 7 4-1 82 74 I 


101.65782 
EY - 60 

- int The Anſwer = 6099.46920 Ale Gall. 
| Let 


Prattical Ganging, 


'x8g 


Let another Fruſtum of a Pyramid of the 
ſame Baſes and. Altitude, ftand upon its grea- 
ter Baſe, and the Content in Ale Gallons be 


demanded, | | 


The Coefficients ſo found ind divided as be- 


fore direfted, are as fotloweth : 


' | The firſt Coefficient =-4+;000763 2 


60 


, ©j=:0457930 
The ſecond = —'.5495- 


_— 


— 503708 
7G 


 — 30.222480 


The third = 157,88 


101,6 5752. 
60 


AW —__ 


The Anſwer: = 609941 2Q * 


\ 


If 50 Taches 'of the Perpendicular in | the firſt 
Tunn he. wet. and 10 Inches in the laſt , 


what'is the Content in Ale Gallons ? 


N 4. 


"Ti 


, 


$4 . Stereometry , or 


Thehirſt, The laſt, 
2007633 'o* ,0007632 
SY 4 P Fo | Io 
.03 81600 0076320 
- 1 412126 +5495 
-450286 — +547868 
50 m0 
—— 0 — 
22.514300 — 5.41 5680 
74-18274 -|- 131,88 
96,69704 *- 126.461 32 
i | 10 
4834: $5200 1264.61 320 
, - , » Prodf. 
2. 14534-8529 
-— 2264-6132 
6099.4652 


A T won in the Rage a Fruftuntt of 4 Cone, the 
| Baſes being alike and alike ſituate , at inthe 
.. precedent Examples, the Dimenſtong being 408 
* 'A= 144 Bichygs;the diamerey above, 


ten 'B =='1 08 Inches, the diameter below., 
'% P — 60 HÞthes, the Perpentlitular \ 
_Q. The Content in Ale Gallons ? 
_ _P)A—B (= g. 


3—Y. 


he 
7; 


Practical Gazing, 35 
'\:6=d 
6 
+36 =4d 
ay 
- 12 = the firſt Coefficient, 
o$=B kl 
S311 4c... v&-1:> 4 44 —s 


(Fab 8 '=the ſecond Coffin, 


11617 h9 mer' 4 


4+ 


to8$o /. 
/ b = 
II 664 = BB,third Coefficient, 


Theſe three divifed ſeverally by the Diviſor 
proper to a Conep, as m the\Lable mentioned, 
viz, 359.05 they/quotez \ 


The firſt — 0003 34 


— 
- —— 


, ——————0Z0G7FTv\ 9 
| The ſecond = ;1 80476 \ 


.- 200528 £5 
we OS 


—__ 


12.031680 


4s 12.031 


- 


x86 Stereometry , or . 


12,93168 
Thethird = 32.48572 


—— 


44451740 
- -60 


—_——— 


The Anſwer = 2671,0440 Ale Gall, 


And that the young Gauger may not be ob 
liged to Dray-men to repleat the horizon with 
liquor, of fuch Tunns whoſe Bafes are not poli- 
ted parallel thereto, (as indeed moſt are not be- 
ing made with a Drip or Fall) let him take this 
Example,abcdefghmy, Cone or Pyramid. 

"4% 


Practical Gauging, 187 


Having the length of each Line in this Dia- 
gram , and the Content of the whole Cone or 
Pyramid in Cubick Inches, Gallons, or Bar- 
rels, &c. the Quantity of the Hoof hc bd is 
found by this Analogy ; 


As the Cube of the Lineac, 
ro the whole Solidity : 
So #s the Cube of a Geometrical Mean between 
acandah, 
to the Content of the Cone off Pyramid cut off : 
Which ſubdutted from the_ whole, there. 
mainder is the Content of the Hoof. 
Some of the Lines being given, the reſt are 
to be found. F 
Example, 


T here ts a Tunn taken as the Fraſtum. of: A Cone, 
cd=144 Inches, thegreater Baſe, 
ef—108 Inches, the leſſer Baſe, 

g b— 60 Jiches, the depth. 

Admitting the Baſe were raiſed 3 Inches, as 
the Line ch, it is then neceflary to take another 
Diameter between c h and e f-totindic d. 

To find xb the Cones Axe. 

As 1 8,the ſem: diff. of Diam. co. ar. 8,744728 
to 72, the ſemi-diam. at the Baſs «. 1,857.332 

So # 60, the Tuns depth, 3 0 08,7 7GIFr. 


gy ———— 


to 240, the Cones Axe, |  2,3802 1k 


q. of ab 240 5,760422 = 57600 
q. of cb 72 | 34714664 F194 


$_— ——_ — F 


L og. of the Sum of their 9. 4,7 97848. 627%, 
| 0 


188 Stereomety x or | 
The Logarithm of ae 250.567 2398924 
The Logarithm of ah 247.567 2,3 93692 


” 4,792.616 
A Geomeryical Mean 2,396398 
To find the Content be AEDs Cone; - 
The Square of 244 ++: », No 4% 4533 16724 
* of ab = 80 4-.1,993990 


359 Te... Complement nc 7 5444542 


Content in Ale Gallons 4629 fort. 356646 56 
The Line ac, the Tinea h, and the'Content being + 
known, to find the Content of the Fall c bd - 


As the Cubeof 2c, \\".\co. ar. 2,803228 
26 the whulo" Odden > - Ant 7". 3,66465 6 


So i; the Cub. of \ths" Mar, mln 2,1 5924 
to the Cort of \the Conc thrif 3,656FoR 
$537,400 2 
Ws 01 ot | Bu | 
© Ix-bahe Comtehwof theFall, my 
-Orthugs: 5+, 5 \ 
'As the Cube of >= KA ear. '2,$03238 
* 79 the whole Cones. Solidity -- "3z66465 6 
So ie the Cabe of ah, 7 1 7,1 87 076 
to the leſſer Cones Solidgey. | 3645960 
' 2456 fers. 


"The whole Coe = — 4620 


— "Th, 


The Fraſtum w x be b 4= 164 
The being + the Fall or Hoof ay 82 
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Some Practical 


Rures & Examwerss 
FOR 


CAS K-GAVO GING. 


—— 


He Corner-ſtone in the whole Fabrick 
of Cask-Ganging , as full, was long 
ſince laid by Mr. Oughtred, taking 
a Cask to be the Fruſtum of a Sphe- 

roid, under which capacity they are generally 

received , though indeed there have been, and 
daily are found ſome Cask differing in form; and 

really are more Parabolical thanSpheroidal , I 

ſhall therefore lay down a plain Method for the. 

performance of the Work (zz. finding their 

Content) under theſe four Conliderations ; 

Spheroidal , h Pn 

The Fruſtum of a Parabolical Spindle , 

The Fruſtum of a Parabolical Conoid , 

The .Fruſtums of two . Cones abutting 
; vpon one common Baſle. ' 

Theſe” 


E.4 


192” Sterengety) , of 
Theſe ſeverally, with and without a Table of 
Area's of Circles. 

And forafmnch as the Dimenſions miſt be 
the firſt thing known, before the Content car be 
fouhd , I ſhall therefore ſhew the young Tyto, 
how by ſome of the Dimenſions to find the 
reſt, it any obſtruQtion Prokibir the — 
of all. 


The Bong. - amiter ; and" Hud tiamities G 4 
Diagonal , to find the Cacks length. 


Firſt ſubdu& the ſemi-difference of Diame- 
ters from the Boung-diameter , and Square the ' 
Remainder , which Square ſubdu& irom the 
Square of the Diagonal , and the Remainder is 
the Square'of the 'Casks ſemi- length. 


| Example. 
Let BD be the Boung-diameter — 29 Inches, 
H E bethe Head-diameter = 23 Inches , 
BE be the Diagonal = 3 5.3836>>l nches; 
SD the ſemi-difterence — 3 Inches : 
, the —2 % af oi 
The Square of BE—125z 
Square, of BD—SD =— #76 


Square of ferni- -- ah = 5764/24 
24” 


— 


24 id 
This very Queft. was intended by the ach 
p. 1.76. but through a Miſtake i it was left out. . 

The 


hd d 


F 


- 


The Bung:diemites; Diagwal 
Hud th Head Gewine 


© 12 bop? "278172" 


> The Aura <7) "_ x 


From the quadrople 
Cabdu the TE: of 
Gone) the Square Roor of: the Nenatadersjs. 
equal _r0.the. um of: ab «and - 


one Head-diameter. DEEY 


Example. « 


The "ER of Diagonal = $868 + [14 
Square of the Length'=2 2394" 


Remiaidder =="2.704 f = 53 


TOON 9s I Faf 


TIES. 


To the Square ''of the Geml. length add the 


vare of. the Boung diameter, Seat 
difference of Diamerers, and. ay ; 


of their or isequalrothe Didgiinade: 
- Exam. 


nina, od Log 


_- 


Toned BL. 


ws a a We 
n. * V1”. My ha IV \ $4 
— Sqnare of Semi-length = 576 
JE She of. Ps - 
| 


k LOSS , 
4 CUE taken pr IO 
6 .- Ace hire exth Flow bean 
yy the Axis at Yele Angles , eto” 

A B the Boung- amerer — 2 9 Inches, 


D HE the Head-ilameter = = 23 Inches, 
& | LT the Length = 48 Inches -- ad » 
3 Q. T7 _ Content inWine Gals. ? | 


; _ I \. 0 « The Bulk. 


re of he Boung -diame- 
| S: redalinens, their 
7 by the Lengrh , and Sik 


places' <D deyng 


% 


AIST; HB 25's +9 


The Aggrguc= =2211 


TV ww. 


2111] 


by x 909 \Ke3 os baron 


R - Ys 4", P _ 


Pragie ch, * 


"The Produt = 166128 © © 
Tenth =:., 106428 
The ++ part, of + of. i=. 35376 | 


+ ie Anſfver = =} TT IRg wid © 
Gallons 


,# - " MN ".. a Þ & 

Gn, F " "- p + ts £< 
| YT Ww | 
-_-—-- - —_ 4 4 


The q. of ne Howke, diameter = $4.1 s 
The q. of the Head-diamieter = 529, 


Jhe 


SIA 46 dIK43 , 


"Hp tay 


Tb \+ £& 


The Auf in Wine wi 120.2784 


£ 


Os Th 


, . 
- 


as the Fruſtum of « 
peck ids, © tank may bethu: | 


Foes " »diameter — 841 
9 of the Head-diameter = : $29 


' The Aggregate = 1370 
The 'Semi-ſfum = . &85 - 
The ten part of eDiff.= 312 


| 20862 
The Length = - 48 
166896 
83448 
The Þr oduft = roo1376 
| Tenchofche Produtt = 1093376 . 
" $of 5f= © 333794 -.f 


The Anſwer inWine Gall 1] 368528 | 


If taken the Eraftl it a Parabolical Conoid, 
mentioned, the Content may be 


ful 05 
_— Example. ,- 

| -diamerer = $41 

METS: 


4 ' 


—_ © FT YT 


T7 


o A a by 44 
% "= 
- . 4 P 
© 
\ 
- 
d . 
S 
A , 
. z 


 , 
» 


 Prattical Gauging. 
| $3... £3J0 -* - 
f Semi-ſum = 68 
4 "| Sat De” 
| | , 16440 


$220 


The Produft = 98640 
Tenth part of the Produt'= "98640 
| 75 part, or+ of 55 =. 328806 


The Anſwer in Wine Gall. 111,7920 + * 


: | 
If a. Cath of the ſame Dimenſions be taken a 
the middle Fruſtum of two Cones abutting upon 
| one common Baſe, cut with two Planes paral- 
|  lel, and each biſetting the Axis at Right 

Angles , the Content in Wine Gallons may be 
found as in this | or 
q. of the Boung-diamerer = 84x © | 

1d, q. of the Head-diatneter = 529: | 

| The Surt= 1370.4 OY 

The Semi-ſum' = 685 _* +? 42 

F W 

Semi-q. of diff, of Diam. = 18 _ .. : 


2037 


ot OLE8 


I» , 32592 
The Anuerin Wine Gl 7104 tas 


For nding 
other Yelſlels, jr*is convenient tro have always in 
readineſs a Table of Area's of Circles in Wine 


and Ale Gallons;..1.think it pnneeefary to ſwell = 


ſmall Volumc with. them, there 


this incended 
| GB har Pane. queer of Caleulard - 


! Fable of Ara 20 of an Inch, 

my Mn, rn, in his Book 
« & G anging, to mth ingratitude I am obliged 
acknowledgment for many 
favours and kind qt in theſe $tudies ; yet 
that you may be. able ro find any Area ot a 
Circle upon demand,” in Wine or Ale Gallons, 
without a Table, take this ' - * 


Rale. 


co render my: 


Divide the q. of the Diameter by. 294.1 for 


wowe's and by by 359. 65 for Ale Gallons, and the 


the- Capaciry of theſe, or any_' 


— 


IS the Area. Or;ſaith Mr: Smith, ; 2 
wy of _ Diameter by .>034 for * 
Wie Þ - 


Wine, and by 00278 

the ProduR exhibits the Ax | 
a) | Apvnttbeſe | 

The Diameter of 'a"Clvcle wyopy QOThe 
Curcles Area-in Wine Gallanis 4 1710 
SH; o D044 52H 0 B32A 301 o y 

21.7 | 470.09 4 

(ot = 1 440F .0034 > = 

- HLH 242.1242 wo 4 

AW -- 158 © 188356 We 

"434 por 141267 


LS Ld 


294<Y470.39 oe]: »AT 1-601026 oe 
| WT =. 
K. ' '. +» «490 of we 


The Diameter of 4 Circle =26, 8: Q: The br 4 : 
Area in Ale Gallons ? ; 2p HG "33 tefnA dT | 6 2 35 


26.8 | | 71 8:24 's * vg 
Wb: "bn 5 DOG w FP bbs dw 


FT] Ja TEL7Y IfJ5 x? 
OB. ES ales! 
| 1608 | 35 £ 
536 | 4 » 433J4ÞT 


"IS + 0p FG 
| + mags SE x mr 5027 
ah; p<” 2,0002 | 


| +4 For, fi 6 Lb #Ca ” taken 
* WD A's of Cirdes 
_ In Gallo Ns, - 7." 20 


O 4 Ex: 


SW} 5 ; 


= | | mc 

| #-- Example. . 

4 BY Ba Bane = —=29 Inches , Head- 
diameter = 2 3, and the Length = 4.8 Inches : 
»\3Q. The Content ip Wine Gallons ? 


of the Area of the Boung.@© = «9531 
jo Area of the Head © = +5996 


Their Sum = x. n$T7 
Semi-fum — +.7763 
Semi - = 71768 


> - Arenof Mean Circle = 2.5058 
| The Length = 43 


— 
200464 
Eh6#-<:6 


The Anſwer in Wine Gal 120.2784 | 


VF * Amorher way, | 
þ b-cmudgoochen” as £-gra 9062 | 


of the Area of Head © = .5996 
The Area of- Mean @ = 2.5058 
The 


= 48 mM 
2 00464 
1002 32 


The Anſwer = 120,2784 _ # | 
SIONS 4 oof Pig ” 8 


- 
7 4 
LG * 
- 0. KC; & 
- ﬀ « 
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: , \ 4 i wag 4 A 


To Pac the [ory Cortevt of a Caskh; when taken 
the ' midale 


moe of EOS 


AS Ye PY 02 


Their Sn I.5527 
Semi-ſum = +.7763 
Tenth of the Difference = 03535 


Area of Mean © = 2.36435 
- The Length = 43 


The Anſwer in Wine Gall.11 113.48880 


That is, 1 1 3 Gallons, and almoſt 2 NT 


And as the Fruſkum of - a Parabolica Comid, 
rhe Copacis] be thay pane: 

% of the Area of the Boung © =9531 

> of the Arca of the Head © = ,5996 


— — 


Theig Sum =1.5537 | 
Semi- ſum = .7763 


Area of. the Mean O=2, 32go 


The: Lecogrh = 8, 
186; 32 


: ,94"6 
The Anſwer in Wine Gal. 141.793 


20# Sfereometry , or © 
If 4-Cack;; be. taken--41 the middle Fruſtum of 
two Cones, abutting upon one common Baſe, & c. 
The Dimenſions at before. 
« of the Area of the Boung © =.95.31 
* of the Area of the © =.5996 


—— ——— 


Their Sum — I.5 527. 
The Semi-ſfum = ..7763. : 
| 2.3290 
z of Area of 6 the © of Diam. .0o204 


The Area of Mean ©.— 2.3086 
The Length — 48 


184688 
93344 


The Anſwer in Wine Gall. 110.8 128 


The Ullage, or Wants in a Cask, may be 
found under theſe'two Conliderations ; 
1. A C3sk ſtanding on the Head, with the * 
Diameters parallel ro che Horizon. 
2. A Cask lying with the Axe parallel to the 
Horizon. "FE 
Prop. I. 


In a Cuk; ſtanding on the Head , with the Dia- 
meters parullel to the Horizon , ſome Liquor 
' remaining, ta find how many Wine Gallons it 14. 


Here _ 
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Here are theſe five. things — to be 
known : 

7. The Diameter at the Boung. 

2. The Diatneter,at the Head. 

3. The Length of the Cask- 

4+ The Depth of the Liquor. . .. - 
| 5. The Diameter of the Liquors ſuperficies, 


Example. 
LETS 
ol L ',, 
= 

Letghbe=29g | | 
ab&cd=2 
5h... =48 
8307 . =11,6 


The Diawerer 0p is thus found , firſt find 
the Axis of the whole Spheroid e f, thus ; - from 
the Square of half the Boung-diamerer (» h) 
ſubduct the Square of half the Diameter at the 
| Head, and extract the Square Root of the Re-' 
{ . mainder : Then by the Rule of Proportion, ſay, 
As thatq /, is ton h, the Semi-boung-diameter ? 
So wni, theCaihs S — 46 e n half the 
Axis ſonght, -q-nhb 


204 Stereomety , or © 
q. uh = 210.25 
qQ. 44 = 132.25 
78.00 4/ = 8.8311 > 
Ar 8.8318 > « 14:5 :: 24 + 39.4 
Thenisfe = 58.8 


ek = 63.4 
fk = 15.4 
EF := F1.8 
sf = 57 
Then, 


At ekxfh . che. :: exxef 509. 
976136. 132,25 ;:1390,6. 13.7 
15.7 sP 


Diameter of the Liquors Gupeabicien 2.7.4 


" Having found the Diameter of the he Liquars 
Superficies : 
Then , 


To + of the Area of that Circle = 1.70173 
Add + of Area of the Head Circle = - ,59953 


2,30126 
The Depth of Liquor = 11.6 


1380756 
230126 
'230126 


The Anſwer in Wine Gallons = 26.6 54616 
Which ſubdued from the whole Contenr, 
leaves the Ullage or Wants. Prop. 


ks | . _ : - . : : os | 
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. 


Prop.: I. 
A Catk lyin with its Axe parallel to the Hors: 
20m," and having ſome Liquor remaining in it, 
ro find the Content of the ſasd Liquor in Gal- 


lons, 


Let the Dimenſions be as before. 
In this. Propoſition 'there is five Requilites 
attending» © tus 
bg the Diameter at the Boung — 29. 
a bthe Diameter at the Head = 23. 
s k the Length = 48. 
s o the Depth of Liquor = x 1.6. 
: And the Content of the whole Cask in Gal- 
ons. | 
Then by the help of a Table'of Area's of Seg- 
ments of a Circle, whoſe'Area is Unity , and 
the Radius divided in the Ratio of 1.0000 Parts, | 
fay by the Rule of Proportion : 
— of. 12. C. — 
As 29 . 11.6 :: 1,0000 . .4 verſed Sine or 
Arrow of Segment. 
Then 


"Sky" T2 
' Then GG M' the: Table you-will find 
+4290, and ir fx againſt. ir,under the Tile 
Frey nd,37353-, Thenſay: 
\ 5,*** phate Content 


1.0000 . 437353 3: 120.2784 , 44. 9276 
< \the Liquor remaining, 


PS 


The Trverſih of the Lſin, viz. "To find the 
Liquor watlebng. 


As 9 6 7744 22 £-O900 .6 


—_ | 
the Ullage, 


As 1.0000. 62647 : : 120.2784+ 75-3599 
| The Liquorcemaining — 44.9276 


10707 4 


av hich together make 120.2785 
- the Casks whole ie OeyY. 


"ERRAT A. A UL þ 


Ag. 3» TIF r,  heahind.; "Ly L228 
20,2 1.3 P. 77 11.17. ro 42..:3; DS : IS; 
L 19. T7. 33:005304.,.P, 9.1. 17. borrow 
of the.” P, 13.114. y. 5 «. the buſhel.” -P 16, 
1.I3.r:2 times. P.19.1.1.7. 5 from 6. P. 3. 
{i 119i dele always: P: 39. l. 2. rin thedeti> 
ma] FraQions of bath. FaQors. -P. 5 074. 't 5.1 #, 
ſolid meaſure. P.-53.4.15.r.2 ra Fin 
41 7.+09416 7-P..67-4.T Ore, 
Þ, 8: L 14.r. 1-4. P. 138, er hong 


8 He Rules herein. mentioned, and 
Kc; - other Mathematical Arts, are taught 
pl by the Author, vit, 'Arithimerick, Vul- 
; Decimal , ard price, 
the Dottrine of Triangles, Plain axd 
Spherical , thc Uſe of the Globes, Qua- 
drant, Sector, and other Mathematical 
Inſtruments, Pair ws g, 4nd. Mer- 
| chants: Accomprs, by wiy of Debitor anil 
: Creditor, alſo the Art of Short: Wri- 
__ ting. 


\ ' 


Ke En 


